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Abstract 
This study examines the historical and present extents of native wetland-
floodplain vegetation along the Swan River foreshore in the City of Bayswatcr, within 
the Perth metropolitan area. As a geographical history of native vegetation it is largely 
concerned with the contribution culture! values and modifications have made to 
ecological changes in foreshore biodiversity and the sustainability of the ecosystem. 
Adopted into the urban psyche, the Swan River forms a central mtcry in the 
cultural landscape and natural ecosystem; evocative and practical in combination. 
However, the contemporary foreshore is a modJficd environment with native vegetation, 
in terms of biodiversity and land area available to it, significantly dc~~:riorat!:d from its 
once pristine state. No longer supporting a wide range of birdlife, frogs and aquatic 
creatures, its health is a reflection of the changing human priorities assigned to it. 
Sustainable foreshore management, respecting the environment as an equal 
partner, is vital for survival of flora and fauna species diversity in Bayswater and the 
Swan River corridor as a whole. To that end, the memories of history inform and 
invigorate consciousness of the foreshore's ecological needs and potential. This study 
offers a local perspective of changes in native vegetation diversity and extents, and 
establishes an historical reconstruction indicative of how the Swan River environment 
has been transformed. The approach taken has important implications for understanding 
the human-environment relationship throughout the Swan River catchment, as well as 
other estuarine landscapes. 
Locally, this study found that Bayswater foreshore vegetation, across the river 
fringe and floodplain to the Bassendean Dune System behind, has declined to :ess than 
half its pre-settlement coverage. In some areas losses are in the order of 70% and more 
and the remnant ecology is no longer self-sustaining. Boding well for the future is that 
many individuals in society have accepted that it is our obligation to protect the 
foreshore ecosystem, and as a consequence, semi-natural environments are now 
receiving landcare and other restoration works. There, native vegetation coverage is 
improving and compensating for vegetation losses in parkland landscapes designed for 
cultural pursuits. However, differences in societal perceptions, over what is an 
appropriate landscape on the river foreshore, continue to appear as stark as the 
differences in cont~.~mporary foreshore conditions. 
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CHAPTER 1 INTRODUCTION AND OBJECTIVES 
1.1 Significance of this Study 
The Swan River foreshore fringing wetlands are vital for the maintenance of 
biodiversity, riverbank stability and waterway quality by filtering sediments, nutrients 
and poltutants and providing habitat, food sources and refuge for wildlife 
(Bird,I979,p.379). Central to their wellbeing are interconnections with supporting 
native vegetation systems across the floodplain. The foreshore also forms a part of the 
comprehensive network of public open space developing across the Perth metropolitan 
area. A place for solace and recreation, it holds environmental, cultural and spiritual 
importance to Western Australian people. As the main large refuge for salineMbrackish 
wetland biodiversity within the central part of the Swan Coastal Plain, the importance of 
ensuring this riparian floodplain corridor is maintained as a fully connected ecosystem 
cannot be overstated. 
This study is concerned with native vegetation along the Bayswater foreshore of 
the upper Swan River, approximately six kilometres from Perth. Significant vegetation 
losses and changes to this once pristine foreshore have occurred as a result of a 
sequence of physical events and shifts in cultural values during the 170 years since 
European settlement. It is the rapidity and extent of change, in ecological terms and in 
times of unprecedented and unsustainable growth (Suzuki cited by Casellas, 2002}, 
rather than change itself, that holds significance for the ecosystem and present and 
future generations' well being. In the same period, inter-tidal zone reed beds, saltmarsh 
and associated wetlands, of 'vital importance to the whole estuary', 
(Rigg\:rt, 1 Si79,p.188-9} have been greatly diminished in the lower Swan, from Perth to 
Fremantle. Such loss places pressure for understanding and protection for surviving 
wetlands, including at Bayswater, where less cultural encroachment constricts foreshore 
areas. 
The Environment Protection Authority predicted 30% of an original extent as 
marking the threshold below which vegetation losses endanger ecosystem survival 
(EPA,2000,p.6). It is a threshold not readily quantifiable in relation to the Swan River. 
Revegetation and rehabilitation programs are supporting what foreshore vegetation 
II 
remains. Significantly, ecosystem, wildlife and human inter-generatioml wellbeing 
requires us to know the extent of reed-beds, saltmarsh, other native vegetation and 
revegetation areas that we should aim to protect. 
It is important to reconstruct the extent of past and present vegetation landscapes 
as this may assist rehabilitation efforts and highlight future consequences of 
contemporary behaviours and developments affecting the foreshore. Such research 
contributes to our understanding of the importance of an ecologically sustainable 
environment, where nature's needs are in balance with those of society. An appreciation 
of the contribution that social perceptions and priorities have made in shaping that 
ecology is also important. The task is made more meaningful with the contribution the 
benefit of hindsight may make in the relationships future generations establish with this 
unique environment. 
It is clear that connections early settlers established with the river continued 
through the generations. However, a lack of affinity with the local environment has 
been a major contributing reason for losses in foreshore wetland and floodplain 
vegetation. The foreshore was where people created economic and social landscapes to 
suit an imported culture. In contrast, Aboriginal society has long understood the inter-
dependent nature of human society and natural ecosystems. Today cultural landscapes 
sit juxtaposed with semi-natural spaces and environmental care, reflecting a non-
Indigenous society still developing its 'sense of place' (Seddon, 1972) within the local 
Australian environment. 
This study serves to demonstrate that interactions between human values and 
activities and the foreshore environment have had mixed results; both successful and 
otherwise. Aquatic and terrestrial native vegetation decline and recent efforts to nd~pt, 
support and revegetate the Bayswater foreshore attest to lost opportunities and mixed 
fortunes. 
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INIJIA" 
{I( /:.4/1 
Bays water 
Belmont 
D Floodplain (as shown on SRT. 1997) 
IIII!IIIIII Bayswater Foreshore 
Study Area (BFSA) 
Produced by 
S.llumt!.J, lOOJ 
Figure 1.1: Swan River in the Swan Coastal Plain, Western Australia 
The objectives of this study were: 
• To discuss the role human perceptions and va lues toward foreshore land (aquatic 
and terrestial) and vegetation have played in ecological changes brought about by 
human activities, 
• To outline the extents of foreshore vegetation m Bayswater, at the time of 
settlement, and measures of environmental patterns and vegetative extents, 
chronologically ordered, for the past 50 years - 50 years being the period of 
available aerial photography, 
• To discuss the foreshore environment in terms of correlations between cultural 
modifications and ecological changes, and, 
• To establish that trends toward modification of, and encroachment into, the river 
foreshore environment persist, and environment well-being is not assured. 
With these above mentioned objectives in mind the fo llowing theoretical 
framework was formulated to assist in identifying and correlating cultural values with 
foreshore vegetation extent and condition. 
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1.2 Theoretical Framework 
This study is under-pinned by three guiding principles contributing to 
explanations as to how and why the Bayswater foreshore has suffered significant native 
vegetation losses. The first is that since settlement the mindset toward native foreshore 
vegetation has changed fundamentally from an all-pervasive desire to remove or 
'improve' to sympathy for local Australian conditions. The legacy of a strong 
attachment to an 'improved' landscape coupled with a new found affinity for native 
vegetation, leaves people with twin contemporary perspectives of what is an appropriate 
foreshore environment. It is viewed both as a cultural landscape with and for human 
priorities, as well as being regarded as an ecosystem, physical and human together -
functioning as an integrated whole. Understanding this evolution in values is critical to 
understanding its contribution to explanations for human interactions and responses 
transforming the estuarine system, and, to advancing future socio-ecological 
relationships. (Bookchin,l998, pp.418-9). 
While some understand 'cultural landscape' encompasses all landscapes 
influenced by culture, the popular mindset is not so generous. This study indicates 
cultural landscape, in relation to the river foreshore, is closely bound to parkland, 
recreation and things 'created' for, and by, human cultural pursuits. This is what many 
conceptualise when they hear the tenn •parks and recreation'. Wetlands and bushland 
landscapes stand distinct from cultural ones in that they are perceived as environments. 
As Seddon (1997,p.111) suggested: 'an environment becomes a landscape only when it 
is so regarded by people and especially when they begin to shape it in accord with their 
tastes and needs'. Equally, a landscape will only be regarded as a part of the 
environment in which it has been created when so perceived by people. 
The characteristics associated with cultural landscape continue to be active in 
society and link to the condition of native vegetation and the Swan River foreshore 
landscape. ·cultural landscape' perspectives create an image that the Swan River is 
sound, while environmental quality indicators suggest not all is well as the ecosystem 
continues to decline. It is put f01ward that people's continuing desire for this concept of 
cultural landscape is acting to the detriment of native foreshore vegetation. The question 
arises, does a view of the foreshore as a 'cultural landscape' provide adequate 
recognition and protection for its ecological values or do responses have to change to 
attain sustainability? 
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Changing attitudes and values enabled parts of the foreshore to, firstly, be 
modified and, more recently, be assisted to regenerate and rehabilitated. Societal 
expectations have risen and commitments made to environmental management, 
sustainable development and biodiversity maintenance. However, the balance in lands 
altered for human benefit remains an issue. To that end, a 'sense of place' 
(Seddon,1972) within the Australian landscape may better provide for re-integrating 
modified spaces with ecological interests in a sustainable foreshore environment. 
This study aimed to bring together the human and ecosystem approaches 
providing a contemporary vision for the river foreshore that respects the past and nature 
as contributors to cultural landscape and environmental care. From the perspective of 
appreciation for native vegetation, the memories of history inform and invigorate 
consciousness of the foreshore's ecological needs and potential, based on its earlier 
diversity and extent, and contribute to furthering the cultural-environmental balance. 
1.3 Stalement of the Problems and Research Questions 
Focusing on Swan River vegetation patterns within the floodplain and 
particularly the inter-tidal zone of the Bayswater Foreshore Study Area (BFSA), shown 
in Figure 1.2, the purpos~;; vf this study was to establish a historical reconstruction of 
foreshore vegetation extents related to cultural factors, both attitudinal and physical, 
contributing to ecological change. Answers to the following research questions were 
sought: 
1. What was the earlier extent of foreshore vegetation in Bayswater, where the 
baseline is taken to be at European settlement (1829)? 
2. What are the extents, chronologically covering the past 50 years, for native 
vegetation along the Bayswater section of the river northern foreshore? 
3. What correlations can be found between cultural attitudes, land uses, and 
ecological change in fringing-floodplain vegetation patterns, and do discovered 
trends persist? 
4. Does the 'cultural landscape' concept provide adequate recognition for the Swan 
River foreshore ecological values? 
5. Arc community and government efforts effectively maintaining and restoring 
that ecology as required under environmental protection commitments? 
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Belmont 
II Bayswater Foreshore Study hea (BFSA) 
Figure 1.2: Bayswater Foreshore Study Area. 
1.4 Bayswater Foreshore Study Area 
The main discussion chapters, chapters 4-6, cover three periods of changing 
attitudes; Pre-settlement and Early Settler (1829~1910s), Development (1920s~ l970s) 
and Environmentalism amid Landscape Agendas (1980s~2000s). Discussions include 
the relationship between societal attitudes toward foreshore vegetation and changes in 
vegetation patterns, an assessment of landuse and vegetation extents, and foreshore 
environment patterns in terms of cultural modifications and ecological ~hanges. 
The early settler period has two distinct eras of land alteration; 1829-1885 and 
1885-191 Os. 1829-1885 saw limited land use by the first land title owners. 1885 marked 
the beginning of land subdivision. However, the foreshore was left in large land 
holdings where pastoral and horticultural activities, where discernable, had a localised 
effect on foreshore vegetation. The period of development also has two eras of land use; 
1920s-1950s and 1960s-1970s. The early years saw parts of the foreshore resumed for 
parkland with an emphasis on community aspirations. Elsewhere, slow degradation 
dominated change as population, drainage and agriculture rose. Technological advances 
and an ethos of ' modernity' combined in later years to change some foreshore areas 
beyond recognition. The final discussion chapter, Chapter 6, covers the period of 
environmental concern while landscape agendas continued. Twin perspectives of what 
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society wants for the river foreshore are reflected in the juxtaposed parklands and 
natural spaces, and with questions about sustainability being asked. 
For ease of data management and discussion the BFS A has been divided into 
three Sectors shown in Figure 1.3. Sector I, effectively Baigup Reserve wetland, 
extends from Kelvin Street to Garrett Road Bridge and inland to Stone Street. Sector II, 
Hinds Reserve-Bayswater Gardens, is a modified foreshore following east to Gobba 
Lake tributary and inland to Neville Street. The final Sector III, Wright Street, is an area 
of generating saltmarsh. It completes the east-west extent to Redcliffe Bridge and inland 
to Wright Street. Table 1.1 lists the land area occupied by each sector in this study. 
Table 1.1 Bayswater Foreshore Study Area Sectors 
Sector Area (ha) Foreshore (m) 
Sector 1 
Sector II 
Sector III 
34.43 ha 
55.25ha 
22.83ha 
Projection : AGD Zone 50 (GDA94f•'•" 
Scale : 1Jo.ooo approx. + + + 
+ + ... 
llinds Reserve 
lOOOm 
1200m 
700m 
Figure 1.3: Bayswater Foreshore Study Area: Three (3) Sectors. 
Extrapolation from what has been discovered in relation to Bayswater to the 
entire urban section of the river system is not appropriate but it may, in general terms, 
reflect the socio-ecological relationship trends active throughout the ecosystem. 
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Following is a review of recent literature relating to cultural perspectives and 
environmental policies and concerns regarding river and foreshore care. 
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CHAPTER 2 LITERATURE REVIEW 
This review aims to ascertain a general history of contributing attitudes and 
intentions toward the Swan River foreshore, and vegetation, that have brought the 
society-river relationship to its present situation. ISO years of social and economic 
priorities and foreshore 'improvements' have reduced native vegetation to remnants 
society is ohiiged to protect. More than 20 years of rehabilitation, and openly 
acknowlec!ging past and continuing foreshore vegetation losses, provides no clear 
evidence of what, in quality or extent, should be protected. Milestones in writings and 
perceptions changing the course of societal estu:trine values appear in Stephenson's 
1950s report and 1990s algae blooms. 
2.1 Cultural and Pbilosophical Perspectives Toward the Swan River 
Environment 
Perceptions of the Swan River environment have evolved from early 
misunderstandings to contemporary twin desires for riverfront property viewscapes 
coupled with environmental concerns for the compromised ecosystem. In the interim, 
functional use for economic gain, improvements to make it useful and social-
recreational aspects involving 'English-style' parkland dominated prevailing attitudes. 
Central to the Perth psyche the river and foreshore may be, however, its current health is 
a reflection of the changing priorities assigned to it by society. 
Swan River was, after being named by Vlamingh in 1697, by European 
accounts, not worth settlement or a disappointment from I ih to early 201h century. This 
view sharply contrasted with thousands of years of Nyungar1 understandings and 
occupation. With sciences in their early 19th century infancy, expeditions were distinctly 
'naturalistic observation', including those of Baud in (180 1-1804), during which the 
river, with vegetation depictions, was charted by Heirisson (Amalfi, 2002), and Stirling 
and Fraser (1827). The 191b century human-land relationship was from the 'socio-
economic position' (Cosgrove,1985,p.334) of 'command over'. It combined with an 
Arcadian 'commanding view' perspective of landscape, to explain how Stirling :md 
I. Nyungar is only 0/J/! spelling. Other valid spellings include Nyuongar. Nyungah, Nyoongafl, Nyunga and Naangar. 
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Fraser perceived rather than saw the river. While they would have seen flora and fauna 
in abundance historians indicate neither possessed sufficient knowledg.:! of the 
Australian ecosystem for their unjustifiably 'glowing reports' (Riggert,1979,p.187), 
especially of vegetation, to receive authority. 
Post-settlement (1829) the river was afforded little value that did not contribute 
to settler survival in an alien land. It become a functional conduit for transpmt and water 
drainage (Riggert, 1979,p.191-193). Dredging and channe11ing to better enable those 
purposes was the style of 'river management' (1979,p.l94), while the forer-hores 
became refuse dumps. The mindset, from English origins, for what constituted a river 
involved only the main channel leaving tidally inundated areas as 'semi-useless' land -
an impediment to progress - but alienable under Torrens land tenure definitions. Land 
title provided the holder an inherent right to modify this part of the river environm~nt. 
From that time forward society has not re-defined foreshore wetlands, including much 
of Bayswater foreshore, as inalienable areas of river where Aquatic Reservation, rather 
than 'Parks and Recreation' (P&R), would be appropriate. The Swan River 
Improvement Act 1925 provided for works, described as 'improvements' and 
'reclamations', 'considerably changing the river's landscape' (1979, pp.l95-196) and in 
places perpetually excluding original foreshore from tidal influence. Beresford et a/ 
(200 1) discussed the frame of reference for land in rural Western Australia, through to 
the mid 20th century, as one almost exclusively of politics, economics and development 
potential, without regard for environmental or social implications apparent at the time. 
Wilson (1992,pp.53-56) suggests mid 201h century saw a societal shift that 
encumbered its 'sense of nature' with interpretations moulding how landscape is 'seen' 
and experienced to 'cultural, especially recreational, activities'. Locally, the 
Stephenson-Hepburn Report (1955) marked the break from a virtual economic 
monopoly to an econo-social duopoly of recognised societal values acknowledging 
'parks and recreation' as a justifiable land planning classification. Here was the birth of 
the foreshore as a cultural landscape. Stephenson took a whole of community approach, 
introducing the concept of Regional Open Space connecting localities into Western 
Australian ·thinking. Rivers and foreshores were an example (DCE,I983,p.l4). This 
report lead into the Metropolitan Regional Scheme (MRS) (1963) with the foreshore 
designated a Regional Park in 1991. However, metropolitan design principles, as late as 
1979, were, according to Carr (1979, p.384), 'to achieve a balance between urban, 
industrial, recreational and rural land ... that will best serve ... in a social and economic 
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st!nse'. At the same time, Riggert (1979,p.l89) noted reedbed habitats were 'almost 
entirely destroyed' and saltmarsh wetlands greatly diminished. Two quite different 
perspectives. Today, notwithstanding the government's drat. State Sustainability 
Strategy (Govt of WA, 2002), parts of society continue with the same dilemma- socio-
economics or the environment - under a new tenn 'multi-use'. The epitomy of 
'improvement', English-style lawns, pervade 'Parks and Recreation' fonn and funcfon 
and enhance interpretations of this foreshore style as 'cultural landscape'. 
A contemporary Australian perspective and 'sense of [belonging in this] place' 
(after Seddon, 1972) appears to manifest at two levels with different values. The first 
continues to superimpose a cultural landscape on the natural environment. The second 
respects nature as an equal partner. The real-estate promotional image, harking back to 
'cultural codes' (Rose,1993,p.344) of landed gentry, represents the first level. 
Residential subdivisions such as Ascot Waters, Claisebrook and Balneum portray the 
river in a manner similar to the Swan River System: Landscape Description (SRS:LD) 
(SRT, 1997a) that emphasised juxta-positioning of natural with urban, cultural or 
historical sites. Foreshore vegetation is relegated to the viewscape apart from gentrified 
dwelt landscapes. Riggert noted the demise of riverbank walling from popular thought 
in the 1970s. However, its re-emergence at recent and proposed developments 
foreshadows further lost opportunities for fringing vegetation. There is a superficiality 
ofliving on rather than in a place; what Cicero might have considered a 'second nature' 
within Nature (Bookchin, 1998, p.419). 
Protection of nature for nature's sake represents the second level of the society-
environment relationship that accepts responsibility for detrimental impacts 
consequential to human activity and some truth in the underlying estuarine ecological 
condition providing 'moral commentary' (Cosgrove,l985,p.332) about society. The 
Waterways Conservation Act reflected elevation of ecological aspects of river 
management during the 1970s (Rigger!, !979,p.l98-199). Algae blooms from the 1990s 
onwards further stimulated a desire and need to modify human behaviour and priorities 
to help the estuarine environment cope with cultural events. Landcare, Integrated 
Catchment Management (ICM) and Friends groups emerged in response. There appears 
a cultural landscape persona for the foreshore, under viewscape and P&R agendas, 
persisting in contrast with recognition and rehabilitation for tributaries and wetlands as 
environments with ecological value and sensitivities. 
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2.2 Contemporary Environmental Discussions and Studies 
System 6 (DCE, 1983) recommendations provided support for foreshore 
reserves to form a contiguous Regional Park. However, expansion of the reserve estate 
for ecological over P&R priorities did not feature beyond aquatic reserves. SRS:LD 
(SRT, 1997a) was an extensive descriptive report holding to landscape aesthetic values 
and recreational multi-use. ' Attractive' was the adjective of choice. Going further than 
System 6 this report noted principal vegetations in conjunction with landform, use and 
environmental change but was produced at a time when the Swan River Trust (SRT), 
the principle agency responsible for river well-being, was criticised for tardiness m 
developing a Comprehensive Management Plan (CMP) for the river (SRT,l999). 
Ozestuaries has taken an ecological approach to its quantitative analysis of the 
nation' s estuaries listing the Swan River catchment as 'severely modified' meaning 
<35% retains its natural cover, floodplain 'wetlands are mostly cleared [of] vegetation' 
and the estuarine ecology is degraded (Heap et a/,2001 ,p.89). Whether <35% natural 
coverage was also applicable to the Swan River foreshore, was not stated. 
The BFSA lies within SRS:LD Precinct 9 where Swan Complex vegetation was 
reported to edge ' the entire foreshore' (SRT,l997a). Previous studies specific to the 
Bayswater foreshore, and indicated in Figure 2.1 , include those relating to System 6 
Reserve M51 (DCE,1993a), City ofBayswater and EPA (1991) studies for rubbish site 
rehabilitation at Riverside Gardens and environmental assessments over the Redcliffe 
Bridge development. Wright Street has been studied for mosquito-control measures. 
Bayswater Riverside Gardens 
Figure 2.1: Bayswater Foreshore- Previous Studies 
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2.3 Contemporary Government Environmental Policy 
The Environmental Protection Act 1986 (WA) and Environmental Protection 
Authority (EPA} Policies, including the Environmental Protection (Swan and Canning 
Rivers) Policy 1997 (SC-EPP}, prevail over subordinate Acts and Policies including 
those of the SRT. The EPA, in 1991, considered it had, 'a responsibility for public 
guard;am:hip of the Swan River environment; its prime objective being to, 'ensure it 
remains 'alive and healthy' ... [meaning] a full complement of ecological functions must 
be retained' (EPA,199I,r.3). Specific to remnant native vegetation, its retention has 
been an objective since at least 1988 (EPA,2000,p. 7). By 2000 the view was that its 
management should be in accordance with National Strategy for Conservation of 
Australia's Biological Diversity 1996 (NSCABD) principles and objectives, to which 
the WA government is committed, including 'arresting and reversing the decline of 
[such] vegetation' (EPA,2000,p.2). The objective had stipulated to have 'arrested and 
reversed ... ' by 2000 (DEST,!996). {my emphases added} In 2003, meeting the 
NSCABD obligation remains a 'Vision' (Govt ofWA, 2002,p.83). 
A particular matter not surviving from the Draft SC-EPP (1995) into the 
Approved SC-EPP (1997) was establishment of a declared 'Fringing Area' as an 
'environmental protection area' 'being all lands within 400m of the waterway'. 
Objectives were to be that responsible authorities ensure 'native vegetation is not 
cleared, degraded or destroyed' and 'achieve and maintain a net increa<;e in area and 
quality of locally indigenous vegetation' (EPA,1995). An SC-EPP objective is 'to 
restore and maintain ... diversity and abundance of indigenous flora and fauna' 
(EPA,1997). However, SRT Policy EAl-3 only commits the Tmst to give maintenance 
and restoration of natural vegetation a 'high priority' when considering development 
applications and 'actively encourage retention and reinforcement' (SRT,2002a). By 
2000, that 'stream reserves should generally be ... at least 200m wide' appeared to 
satisfy 'biodiversity perspective criteria being applied ... where land clearing ts 
occurring' (EPA,2000). This should also apply across the urban area where biodiversity 
is pressured by clearing, development encroachment and weed competition 
(EPA,2000,pp.4-7). P&R reservation is one mechanism for foreshore inclusion in the 
SRT Management Area (SRT,2002a). Unfortunately a P&R reserve adjacent to a stream 
is not a stream reserve where its ecology, through modification or degradation, does not 
support that of the watctway, yet such reservations now dominate SRT foreshore. While 
government agencies rightly act on and reflect societal values these examples 
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demonstrate differences from intentions to results and a lack of commibnent to 
environmental objectives. 
Various agencies discw;s and concede native vegetation in the river fringing area 
is 'greatly under-represented', still declining, 'most. .. severely degraded or destroyed' 
(EPA,1995,pp.I0-11 & SRT,2002a) and 'much ... has been removed or reclaimed' 
(WRC,200 l,pp.21-22). 'Many areas arc under considerable threat' (EPA,1995) with 
'further loss of fringing vegetation' an issue 'in the next 5 years' (WRC,200 l,pp.21-22). 
Policies do not delineate an extent of native foreshore vegetation or binding standards 
and targets for environmental quality objectives against which obligated maintenance or 
restoration can be measured. The EPA is dear in saying '30% of the pre-clearing extent 
of a vegetation type' is 'the threshold' below which species loss appears to accelerate 
exponentially (EPA,2000,p.6). 10% of an original extent equates with 'endangered'. It 
is a quantity target but where it lies in the context of Swan River vegetation is unclear at 
this time. 
2.4Summary 
It could be argued the river foreshore better portrays historical land tenure and 
culture inherited and perpetuated by present generations than contemporary 
environmental values. Perceived as the land and landscape of 'culture', over an 
estuarine environment, it reflects behavioural norms, socio-economic constraints and 
response times not adapting as rapidly as may be necessary for a sustainable 
environment in a rapidly changing landscape. Indications are that the trend toward 
ecological priorities equal to those for cultural purposes is not advancing. 
The following chapter outlines the methodology used in this study. 
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CHAPTER 3 METHODOLOGY AND RESEARCH TECHNIQUES 
The Bayswater Foreshore Study Area (BFSA) approximates the floodplain 
' 
sector, <4m AHD (4.4m according to the SRT, 1997a), of the northern Swan River 
foreshore between Ashfield and Maylands and extends from the river channel landward 
to the first road running parallel to the river. Effectively, this includes a range of 
vegetation from Swan Complex to upslope BDS and landuses, including housing, on 
and abutting the floodplain. As discussed in the introduction, Figure 1.3 shows the 
BFSA divided into three Sectors, while Figure 3.1 diagrammatically indicates the study 
area floodplain-landuse relationship. This study focused on the past 50 years at 1 0-year 
intervals, but also extended back to s~ttlement times in the 1830s. Aerial photography 
interpretation and field surveys formed the main investigative tools for chronological 
mapping of vegetation extents, urban development and measurement and assessment of 
relationships and changes in those patterns. 
, 
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' 
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I• 1?m .. 1 I I 
Designed ~~ 11 11 t~ciY:~~~ .--. _.-1 ~t=rom i d~~r":ril."rt ~ I 1 '\'iJ~~ij'~ I I I 1 ! reserve 1 1 1 
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1 I Sulli!l<:[ to ' ' 1 
I lnurl'l\l'uon Main River I :§ 4( ~ Channel 
I ~ 
I £ 
Historically under Land Tenure 1 : : I I I I ~·~--~~~~--~·~11 4( .. ----~ : DeveloP.ment Parks and Recreation I I Encr~1gmenl I Reserve : : 
Floodplain I Minl''ll'!Iflecp-15m : : 
I : : 
I : I ~--p;,:,;;g,-R-;;Zr~iio-;;---- 1'arks & Recreali~ -<-p:q-;;.;ti;;--...01(~-----'l).~ 
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Mic~~~1~0m 
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Figure 3:1 Diagram of the Floodplain-Land use Relationship 
(Adap red from SRT. 2002d. 
Produced by S.Hames 2004 
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3.1 Historic and Contemporary Aerial Photography, Maps and other Data 
Aerial photography has, since the 1930's, become a standard and valuable tool 
for interpreting landMuse and vegetation inter-relationships by providing a record of 
transient conditions and pennanent changes (Barrett et a/,1982,pp.270-272). The 
available photography consisted of the following years: 1948, 1959, 1970, 1980 and 
1991 as well as orthophotography for 2000. These photographs were sourced from the 
Department of Land Administration (DOLA). The first colour photography was for 
1991 with black-and-white prior to that date. Orthophototgraphy for 2000, gee-spatially 
referenced to govemmept standards, has been utilised as a master base to which all 
other data was referen..:...:u. 
Cultural changes in foreshore form and function, including such features as 
bridgeworks, drainage, land-fill, urbanization and 'Parks and Recreation' (P&R) zones 
competing for available land, play a part in modifying environmental factors upon 
which vegetation distributions are dependent. They also are important factors in 
establishing effective, ecologically sustainable foreshore management practices. Added 
to this, Havel (1979), Heddle (1979) and others established elevation, in relation to the 
water table or estuarine environment, as a major factor influencing vegetation 
distributions. Elevation relative to the floodplain also played a role in determining 
historic and contemporary land-use, housing locations and infrastructure development. 
For these reasons available cultural (cadastral, infrastructure, reservations) and natural 
(topographic contours) data was sourced to overlie orthophotography. This included 
various land tenure plans from the early 1900s onward, elevation contours over much of 
the BFSA for 1991 and Ribbon Grants with vegetation by Clint & Smythe in 1831. 
The interpretation process involved capturing from aerial photography a 
chronological record of vegetation and landuse locations and their extent, landforms and 
patterns in the above mentioned factors. Measurement of ecological change at 10-year 
intervals and analysis of correlations indicatiue of human-environment inter-
relationships followed. These interpretations and relationships and how they have 
changed through time are discussed in Chapters 4 to 6. 
3.1.1 Archival Access Issues and Collection Procedures 
Locating and accessing current but particularly historical data, from now defunct 
government deparhnents or organisations, has been an issue. There is no central 
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agency for land-based information. Collections are incomplete and older records are 
not always maintained. Seeking out data has been time-consuming and costly. For 
example, non-current maps by DOLA have been passed to the Battye Library while 
records lie with the State Records Office of Western Australia. Scans or hardcopy 
have had to suffice where digital datasets are either not available or cost prohibitive. 
Organisations have been appreciably helpful and in-person, rather than electronic 
communication, most successfully ascertained the value of data prior to committing 
further time to its acquisition. Government agencies, including DO LA, WRC, SRT, 
BCC and Ministry for Planning were the main data sources. 
3.2 Vegetation Classifications 
With regard to mapping vegetation, it is fundamental that the statistical surface 
correctly represents spatial and temporal relationships (Anson,1988,p.81). Classification 
patterns reduce natural complexities to that which is significant in 'groupings that exist 
in mapped phenomena' (Cuff et a/,1982,p.ll) without being overly typified (Robinson 
et a/,1984,pp.124 & 265-7). The close association between soils and landform is widely 
recognised (Barrett & Curtts, 1982,p.218) and, according to Heddle (1979,p.167), the 
main determinants for SCP vegetation distribution where local environmental factors 
influence structural distributions within broad Complexes. Hydrological aspects 
inc1uding degree of inundation and salinity (Riggert,1979,pp.187-188) may be added as 
particularly influential on estuarine vegetation patterns. This suggests a broad-scale 
'structural formation' classification, such as Swan Complex, that delineates vegetation 
on the dominant (tallest) stratum (Heddle,1979,p.154) is less than adequate in that it 
does not inform about local diversity and diminishes important differentiations. 
This study adopted a classification approach based on contemporary authors' 
classifications of vegetation Complexes. Although that system has been considered 
relevant for landscape studies, especially where 'dramatic modification' (SRT, 1997a) 
had occurred, and was used by the DCE (1980's) and SRT (1990's), I have expanded it 
to take into account introduced landuse correlations. 
3.2.1 Vegetation and Landuse Interpretation Groups 
During the interpretation data capture process, discussed below, 50 individual 
vegetation-landuse categories were identified. It was fcund that those categories 
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could be meaningfully grouped by their close landform relationships allowing 
discussion to focus on eight main groups and changes within and between those 
groups. These groups and categories were used in the 1948-2000 mapping and have 
been listed in Table 3.1. Figure 3.2 shows topographic contouring over the study area 
and gives a general indication of the vegetation and landuse group extents. A list of 
vegetation scientific and common names and a glossary of terms used in this study 
appear in Appendix 1. The eight groups, their locations and main vegetations are as 
follows: 
• River fringe: from the river channel edge (.....0.3m) to approximately lm AMRL. 
Main vegetations include Sea Rush (Juncus kraussii) fringe or wide reedbeds 
(RFl ), and J.pal/idus, Baumea juncea and others (RF2), with or without Sea 
Rush, behind the immediate fringe and inland low-lying swamp areas. Saltwater 
Sheoak (Casuarina obesa} growing at the river edge. Contemporary invasive 
Kikuyu (Pennisetum c/andestinum), Bulrush (Typha orienta/is) and other non-
local species are included because of their fringe-swamp location. 
• Mudflats: Saltmarsh and samphire flats directly landward of the fringe ami from 
approximately 0.3m-1m AMRL. Smaller species occupy areas <0.4m AMRL 
while taller growing species dominate in mudflat areas 0.4-1m AMRL. The 
group includes vegetation from Chenopodiaceae, Ha/osarcia or Salicornia. 
• River flats~Introduced landuses: directly landward of the fringe and from 
approximately 1-3m AMRL. This group covers the areas impacted by 
introduced horticultural, agricultural and parkland landuses where the 
vegetation, at natural or changed elevation, has been dominated by grasses and 
introduced species such as Kikuyu (P. c/andestinum) and Couch (Cynodon 
dactylon). Historically parts of this area were Swan Complex Flooded Gum 
(Eucalyptus rudis) open woodland and understorey shrubs and interspersed with 
low-lying areas of Swamp Paperbark (Melaleuca rhaphiophy/la) and reeds. 
• Native vegetation: Sheoak (Casuarina) and Swamp Paperbark 
(Mrhaphiophylla) (referred to as 'paperbark') from the river-2m AMRL; 
Flooded Gum (E. rudis), river-3m AMRL; other Eucalypts 1m+ AMRL; 
Unidentified vegetation generally 1m+ AMRL. Sheoak and Acacia within this 
group, in recent times, tend to be planted revegetation while Paperbarks and 
Eucalypts tend to be regeneration. 
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• Introduced vegetations: Historically willow, pine, jacaranda, olives, orchards 
and other species were planted on higher ground, 3m+ AMRL, in or adjacent to 
urbanisation. This group also includes invasive species, such as Castor Oil 
(Ricinus communis) and Bamboo (Arundo donox), down-slope to waterways 
~1m ASL, and contemporary tree plantings along paths and roads. 
• Human Impact: Tenured land, housing, roads and other paved surfaces and 
cleared land are included in this group. Historically this gr<Jup was restricted to 
higher ground, generally 3-4m AMRL and above, and with backyards extending 
down-slope to river flats. In recent times, cleared ground and paving has been 
extended across the flats almost to the river channel. 
• Bassendean Dune System (BDS): Bassendean Complex vegetation on elevated 
ground, 3-4m and higher, but may extend down-slope to ~2m AMRL. The 
group, mostly cleared since the 1970s, has been divided into upper and lower 
storey and percentages of coverage because species identification was not 
possible. 
• Water areas: This group includes natural and man-made water features and 
includes the river. The mid-river boundary was planned to allow the changing 
river bank shape to be clearly shown. 
The Clint & Smythe mapping, already a generalised interpretation without 
precision in its vegetation, by its very nature has had to be accessed and interpreted 
differently from recent aerial photography. Mapping symbology standards employed by 
Englbh and Australian government and private enterprises, and which remained 
relatively unchanged throughout pre-digital times (Badger, 1985,p.l3.5, DLS, 1983,p.29 
& l.awrence,1979,p.l39), have assisted my interpretation of the 1831 data. 
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Table 3:1 Vegetation Interpretation Groups & Descriptions Relevant to Mapping 
and Tables for the 1948-2000 Period 
river channel frin&'C low 
River frin~: Sf! RFI 2 at or near river on L1.nd Sf I low 
River frill~: Sf! RF2 3 Sheoak Cohem: g::ooally with thin Sea Rush river dlrumel fringe low 
undet~torey 
River frin!J': srr RF3 101 RI!OO fi·ill!J": Sea Rush ± 111ecl-gass mix river channel frin~ mX.I 
River lrin{F: srr RF3 102 ReOO flats: ± wee:l-g-.t<s nix at or ncar river on hmJ Sf I rnid 
Ri vcr lrin!J': srr RF4 4 Dominantly Kikuyu iimt<ive g-asses± weeds± ncar river toleratinginu1dttion hid> 
bubush rep lacing reeds 
RF4 5 Bubush 
MFI 12 Bam eruth: clay-n·ud or ncar river on lam.l 
MF1 Bareeruth: clay-m.td +-thin (<30%) saltmllsh nattral? at or near river on hmd srr mid 
MF2 Salt mush: low (<O.Sm) species near river on muJJlal land srr mid 
mid 
rnid 
humm~ 
FM2 18 Paddock-OJ!tivation: allete:l veg~tation, present- river flats at or beyond hid> t id; hi£41 
day pa•lllle or nwket ~-reo US3!J" 
FM3 14 Bam eruth: <30"/o g-ass-11e00 cover over altered or in- fLIIIanJ hi£41 
FM3 15 Gmsse>: 3(}.80% Kikuyu, over altered or in-fill land hid> 
P.ck01deslinum; Couch, Cdacf)1rm cover, 
FM3 16 Gmsses: 8a>lo+ Kikuyu-C.ouch cover, !J'llel>llly g:nerally invasive & ae!jnccnt 10 httmn hid> 
thick & 1mkerrpt all erect area.<:: 
FM3 17 - Grasses: Plante:! and Jll)lled - Parkland !Fnenuly on hi~1cr {+-- in-fiiO gollld hi£41 
NT! 20 Tmes-Shrubs: native species not id'e:l 
Nat ivc Trees & S.rtb> NT2 21 Tree;: Shooak. Caww·ina- plante:l at or lryondhi{11 tid! hid> 
Native Trees & Sl1rtb> NT2 22 TreteS: Papetbruks, lvklaleuca rhaphiop/Q1k; mid-hid> tid! mid 
{Fncrally <tnse & \Iii hol.l, or \Iii h only sparre, 
llldorst orey of rCC<Il 
Native Trees&Sutb> NTJ 23 Trees: Flooded Gum. &ical;pl rudi.Y, open beyond hi~1 tido low 
\\OOdhmd remnants 
Native Trccs&SI>nb; 24 Trees: other Eu('(l/ypl lryond hid> 1 ide low 
mX.I 
not id'e:l on hid> 
!Fnendly beside roa<.Jipalh\\H)'S hid> 
lnl rod.<x:d T roo; & Sutb> !T3 \\11hin hlllli.m imapct area hid> 
lnlrodxcdTrccs& Smb: !T4 26 Banixxl. Anmdo dnm»: lm\Cr-lying. adja..:ent to lfing!, inva.:tive hid> 
lnlrod.<x:d Trees & Smb; 1T4 !28 Castor Oi~ !J'llemlly o»~r Kikuyu 10\\Cr-lying. a~aa:nt to lfingc, invasive hi{11 
lntro<h:cJTrees& Sutb> JT4 29 Jacamnda, J mimtlSiji>!ia on hi{1lcr grollld hid> 
lntro<i.:cdTrce:; & Slnb; !T4 30 Pine hi!1>cr grotnd a<Jj/in htmm ilnapct hi£41 
Trees& Sutb> JT4 125 Willow hiy1er gotnd hid> 
hi!1>er grotnu ~ hid> 
areas or OOyont.l t ilk hid> 
hi)jl 
hi£41 
mid 
hi{11 
grotnu>4m AHD mid 
BDS, slopes +2m AHD mid 
BD2 65 BDSslope; & hilt> grollld+2m AHD mid 
BD2 66 Slnubs-Gmsses: lowes· storey 8a>/orl- cover BDSslopes & hi~1 gotnu +2m AHD mid 
BD3 64 Bam eruth: <30% !10und cover BDSslopes & hijJ1 got>1d +2m AHD hi£41 
WWI 41 ri ver 
WW2 43 IOIV'IyingSTI •~= low 
Water ar~IS WW2 ~per t itt or beyond hi!1>1 ide mid 
Water areas WW3 flats, low--hi~1 t icb area hi~l 
Water areas WW3 human e.-UlilllCed or constricted ~per tide or beyonuhi~11ido 
Note: Code numbers relate vegetation description.< In the m111dota pi oiled in variousjigures and listed in/abies 
See also the vegetation/able in Appendix I 
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3.3 Data Capture and Compilation Method 
Data processing flowed through a series of stages to achieve the final compiled 
maps and statistical tables in this study. Data capture, manipulation, some analysis and 
figure printing has been via ESRI's Arclnfo and ArcMap software whi1e the Microsoft 
suite was employed for figures, tables and reporting. The data process was as follows: 
Georeferencing: Scans of the 1831 mapping and aerial photographs were gee-
referenced, that is spatially referenced, to the orthophotography of 2000. The control 
was common points visually identifiable and locatable in both the orthophotography and 
original imagery. This overcomes most differences in scale and allows original and 
interpreted datasets to overlie each other. Error factors of less than Sm (within a road 
width) were achievable. Current orthophoto data has a stated error factor of+/- 3m in 
the horizontal. The coordinate system of the orthophotography, and the one adopted for 
this study, was MGA94, metres on GDA94 datum, zone 50. 
Large-scale prints of the imagery, generally 1:1000 or 1 :2000, with a lOOm grid 
were plotted for the interpreted vegetation linework data capture. 1:2000 was found to 
be the largest scale where different grey-colour tones and textures, indicating different 
vegetations or other surfaces, could be differentiated relatively reliably in the aerial 
photography. 1:1000 was preferred for the orthophotography. These plans were later 
taken into the field during the truth-checking process discussed later. 
Raw data capture: Sector boundaries were the first to be captured (digitised) in 
Arclnfo. These formed the limits for other data capture. Interpreted vegetation data 
capture involved digitally tracing along any identifiable boundaries between grey-colour 
tones and textures in the aerial photo images. Data for each of the years 
(2000,1991,1980,1970,1959,1948) was maintained in separate files. Some assun.ptions 
were made that vegetation that could be delineated in earlier and later airphotos would 
exist in the between years. Shape, shadow and the lengths of shadows helped indicate 
taller vegetation. General data interpretation limitations are discussed later in this 
chapter. 
Some land tenure boundaries could be identified and captured from the aerial 
photography. Others, such as historical boundaries, where indicative position rather than 
precise area was important, were captured by estimate. Topographic contours from 
hardcopy 1991 DOLA mapping (DOLA,1991a.1991 b,1991c) were digitised, by tracing 
the contours, in a similar manner to the vegetation. 
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Vegetation-landuse coding: Linework from the digitising was polygonised and 
coded according to the interpreted vegetation, or other surface, believed to be within the 
area of each polygon. Cumulative errors in the polygons are generally <(\.5% to a 
maximwn of 0.1% of total area within each Sector. Each code relates to a description, 
general topographic location and vegetation or landuse group as indicated in Table 3.1. 
Areas interpreted to be particular vegetations were cross-referenced to photography and 
ground-truth checking to ·improve reliability in the most recent (2000) data. I chose to 
work chronologically backwards from 2000, through 1991 back to 1948 and 1831, 
ensuring each interpretation was logically sensible and well related to those 
chronologically surrounding it. 
Figure printing: With the Arclnfo data in ArcMap colours were assigned to the 
codes/descriptions pennitting visual display of the interpreted polygons plotted in 
various figures. A uniform A3 size layout and I :I 0,000 scale has been used for printing 
the early data plans, contours, aerial photography and interpretations drawn from that 
information. 
Vegetation-landuse statistics: Areal converstons, relating to historical land 
tenure, from roods and perches to acres and hectares and vice-versa, have used 
conversion factors drawn from both Arclnfo Con"~rsion Tools and the Field 
Geologists' Manual (Berkman & Ryall, 1987). 
Arclnfo's statistical summary command was used to produce a table of total area 
and frequency for each interpreted code in each Sector for each year of data. The tabular 
data was exported in a Microsoft Excel compatible fon:.at (DBF) and imported into 
Excel to produce the raw data summary tables in Appendix 2. The same process was 
used for Sector areas. Vegetation and landuse percentage infonnation, calculated and 
printed in various tables in Chapters 5 and 6, was produced from the raw data and later 
graphed in various figures to better illustrate changes, trends and relationships in and 
between vegetation and landuses over time. 
3.4 Field Surveys 
Field surveys were undertaken to ground-truth the boundaries and coded 
polygons captured from the 2000 orthophotograph and assess the current condition and 
extent of vegetation and landuses. Time in the field had to take into account the same 
problems early settlers faced; that high tide (1.1m) inundated reedbeds and mudflats 
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(Hames, 2001). Partial tidal inundation today combines with respect for flora and fauna 
protection measures in the Sector I Reserve to explain why accessibility is restricted to 
defined walkways. This provided a limitation to ground truth-checking and photography 
in that Sector. 
A 2003-2004 photographic record, shown in Plates 6.1-6.21, in combination 
with earlier phowgraphs taken mostly in the 1999-2001 period, illustrate vegetation 
growth and pattern changes since the 2000 orthophotography. 
3.4.1 Qualitative Research Discussions and Ethics 
Local knowledge, especially from older residents and Integrated Catchment 
Management (ICM) groups, and historical or descriptive texts has been respected as 
worthy of consideration if not anecdotal evidence of local foreshore conditions. 
Ethics approval from ECU was obtained. It is acknowledged and respected copyright 
to aerial photography remains with DOLA while copyright to other maps and data 
remains with various authors. This author's assumptions and interpretations of the 
imagery can in no way be made liable to DOLA or any other individual cr 
organisation. Copyright permission was obtained and these details are provided in 
Appendix 3. 
3.5 Data Interpretation and Limitations 
Acknowledging that a wide variety of factors interact within an ecosystem, to 
different degrees and at different times, conclusions regarding potential contributing 
factors pressuring and altering the foreshore environment have by ner.~ssity been 
cautious. Consideration was given to such factors as seasonal and long-term climatic 
variati0ns, including drought (1970s), impacting floodplain vegetation growth patterns. 
Recent {2002-2003) below average rainfall and dry conditions pose a further level of 
natural impact on the river, vegetation and wildlife presence or absenr.e. 
Remote sensing, including aerial photography, provides support for ground 
surveys (Barrett et a/, 1982,p.158) while local knowledge and ground truth checking 
aide interpretation of remote data. Having said that, qualitative judgments and 
assumptions have been made as is necessary. 
Problems with aerial photography include that it displays seasonal and time-of-
day variations and light reflectance off water bodies. Film type, whether black-and-
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white or colour, variations in brightness and toning resulting from processing 
techniques, lack of image quality borne out of low resolution (scale) inhibit feature 
identification or interpretation and have been taken into consideration. Some 
interpretation of vegetation has been limited to areal extent. A degree of certainty has 
been made available by cross-referencing to this study's field surveys and vegetation 
mapping and recordings available from previous studies. 
There have been issues with ecological interpretation of historical infonnation 
that has been ambiguous or descriptive literature. Scientific and commiJn name changes 
compound difficulties in ascertaining earlier survey intent as again:>t 'recorded' species. 
By way of example, early settlers gave vegetation common usage names reminiscent of 
homeland species. 'Swan River Mahogany' is probably the most well known of these 
common names. It was given to Jarrah (Eucalyptus marginata) because of that wood's 
familiarity with English mahogany. Tea-tree is another while 'Grass tree' was given to 
both Kingia australis and, in recent times as a more culturally acceptable name, for the 
'Blackboy', Xanthorrhoea preissii. Other changes include the scientific renaming of 
Allocasuarina to Casuarina. 
The lack of regular intervals between publication of datasets, and wanting to 
avoid mismatched data from disparate times, has created difficulties in identifying 
correlations between events and changes in foreshore and vegetation patterns. For 
example, topographic contouring has not been updated since 1991. This disallowed its 
use over earlier photography or current orthophotography because, as discussed earlier, 
vegetation has a close relationship with existing landfonns and elevation. 1991 
topographic contouring does not display landfonn condition at times other than 1991. 
3.6 Conclusions 
Data was collected, captured, classified and organised by the preceding 
methodology to create the compiled maps, interpretations, figures and tables in this 
study. 
The following chapters include discussion about the vegetation and landuse 
interpretations, the relationships between human landuses and vegetation patterns and 
discernable trends in those patterns that may assist future foreshore management. 
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CHAPTER 4 EARLY SETTLER PERIOD: l829-1910s 
The Swan River area, prior to European settlement, lay in the care of its 
Aboriginal custodians. Whether the human~Iand association is described in Aboriginal 
familial or spiritual terms, or the western language of affinity or 'sense of place' 
(Seddon,1972); European settlers arrived without it. An alien culture imposed itself 
upon the river, its foreshore and the people. 
4.1 Aboriginal Custodianship 
To Aboriginal Australians land and all the creatl.J.res inhabiting it represent their 
history ... culture ... meaning, their very identity (Knudtson & Suzuki,I992,p.xxv). 
Unlike western dualism of humans distinct from the environment (Simmons,1989,p.9), 
the earth, animals, humans and plants shared interdependencies, synergies and ancestry 
(1992,p.130). One is a custodian of the land; of one's ancestors. According to 
ethnographer Deborah Rose, four basic laws govern Indigenous people's relationships 
with other species; those of balance, reciprocal communications and respectful dialogue, 
symmetry without dominance and autonomy between species (1992,pp.39-40). 
Conservation and sustainable yields 'lie at the heart of traditions' (1992,p.xxxii) and of 
appreciating what the earth gives you. River wetlands, vegetation and wildlife, rather 
than mere food sources, were relatives deserving of respect and care. 
Into this environment arrived spiritually detached English perceptions and 
values, land laws, customs and behaviours. 
4.2 Ribbon Grants and Settler Dwelling 
Decisions - Land 
Land grants and a better life in an antipodean paradise were the enticements for 
English people willing to colonise the Swan River region. The decision to grant land to 
settlers had been made prior to settlement and without regard for existing Aboriginal 
custodianship. Land title was plan~ed under English land law principles and the 
doctrine of 'terra nul/ius'. In what became known as 'Ribbon Grants', allotment was to 
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the water's edge. Figure 4.1 is a regional plan showing the early allotments (Locations) 
(May,l997,p.9) while Figure 4.6 shows the 1000 acre Locations (Loc.T, Loc.U, Loc.V, 
Loc. W) relevant to Bayswater Foreshore Study Area (BFSA), as plotted by surveyors 
Clint and Smythe in 1831. 
Figure 4.11829 Lafld Tenure: Earliest 'Ribbon Grant' Titles 
This introduces the primary issue of where the boundary between land and river 
lies. Locations were defined from low tide (0.4m) in the navigable river channel rather 
than high tide (l.lm). The not insignificant intertidal flats and lower floodplain of 
Bayswater, ranging from 200 to in excess of 500 metres wide, in a legal sense became 
'land' not river. But as we understand, ecologica1ly, the boundary between 'land' 
(tenured or parkland, walled or otherwise) and 'river' does not lie at the edge of the 
river channel, nor the end of property boundaries. It lies inland, at the landward edge of 
the inter-tidal zone. Today we may not be asking ourselves whether intertidal flats are 
land or river, but we are recognising the issues arising from having denied the river 
access to them. It is the intertidal flats and wetlands, the lungs of the river, many of 
which downstream and in Sector II have been in-fo.!ied and turned to parkland, that 
today we bemoan having lost and are attempting l1 re-create. 
Behaviours 
The settlers soon realised 'title' and 'land', useful or otherwise, were not 
synonymous. Access to fresh water and transport had meant virtually 'a11 early 
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settlement was limited to the river banks' (May,l997,p.9). However, the practicality and 
safety of dwelling on high ground, regardless of distance from the channel edge, was 
quickly recognised when, in 1830, winter river waters flooded onto the 'flats' 'taking 
[European] shelters and vegetable gardens with it' (May,l997 ,p.l3). They had, in effec~ 
built on the river's floodplain. From then on the owners of Location (Loc.) T, like 
others, 'endured the inevitable struggle across the flats' to replacement dwellings on 
dune land hundreds of metres from the river. Thus, at least in Bayswater and only out of 
necessity, the wide, semi-fertile but inundation-prone flats (0.4-2mAMRL and up to 
4mAMRL). were, for many years, left to vegetable. gardens and animal grazing. 
Indicative 2m and 4m contours (derived from those of 1991) have been overlain on the 
1831 mapping (Figure 4.6) to show how much foreshore 'land' was unavailable to 
settlers. 
Not much has changed. Noel Nannup, from Conservation and Land 
Management's (CALM) Indigenous Heritage Unit, recently contrasted the 
contemporary Australian propensity to 'camp on the waterhole' with Aboriginal cultural 
attitudes to living within an environment and 'camping away from the waterhole and 
using it to advantage', 'by sharing it with other species'. Nannup suggested this 'new' 
culture was 'a culture centred on themselves' (Trott,2003). This continues to be 
evidenced in real estate values as many make lifestyle preferences, for exclusive views 
and residences on the coast, lake margins and river foreshore. 
Not only was the 'land' not quite what settlers had envisaged prior to arrival, nor 
were the soils, vegetation, seasons and just about everything else related to land. An 
early 1830s description of neighbouring Loc.S by its disappointed owner was that it was 
'1700 acres1 of white sand ... upwards of 100 acres useless swamp ... and under 200 
acres useful cultivatable land' (May,1997,p.16). Antipodean, yes. Paradise, no! The 
assessment of Swan Coastal Plai" Ribbon Grant was shared by many settlers. The 
description can be rephrased; 690ha1 of Bassendean Soils (grey-white, infertile), 
upwards of 40ha Swan Soils within the intertidal zone (possibly including some 
Bassendean Swamp Soils) and under 80ha useful Swan alluvial soils on the floodplain. 
Figure 4.2, in a general way, indicates the Swan River soils-floodplain relationship. 
Decisions - Title 
With the granting of title the understandings and behaviours related to title were 
1. 1 acre = 0.4046856 hecrares (Berkman & Rya/1.1987). 
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established in the colony. This introduced defined boundary system not only turned 
river into land but also turned 'land' into exclusively owned 'property'. Possession for 
the settler meant dispossession for Aboriginal custodians. It restricted owner activities 
to within boundaries and denied non-owners any rights, including Native Title rights, to 
use of the land. It also disallowed movement of an activity to ecologically appropriate 
land; not that ecological priorities were understood by settlers at the time. 
The at times poor settler-Aboriginal relationship can, in part, be attributed to 
conflicting understandings of land and the exclusivity of endowed rights to land. Land 
title was incompatible with, and ultimately forced discontinuance of, Aboriginal 
lifestyles in which people moved from and to areas where land was able to support 
particular activities. Title also provided an inherent right to change 'property' in any 
way an owner thought fit for his/her preferred activities (e.g. infilling swamps). In 
effect. title enabled new Australians to perpetuate the 191h century belief that mankind 
held a 'command over' seemingly submissive land (Cosgrove, I 985,p.334). Later, 
property right entitlements to compensation when the foreshore was to be resumed (e.g. 
by government) emerged as a costly inhibitor to re-establishing an ecologically 
sustainable Swan River foreshore. 
4.3 Vegetation as it was at Settlement 
Geoscience Australia (GA) has, as a part of the National Vegetation Infonnation 
System, mapped Australia-wide vegetation in categories of structure and floristic type, 
at a generalised small scale. Data was produced for both the probable state of vegetation 
pre-European settlement around 1788 (GA,2003a) and also for mid-1980s vegetation 
(GA,2003b). lnfonnation was based on mapping by J.S.Beard (Shepherd,2003,p.l2). 
Figure 4.3 for 1788 indicates BFSA to have probably been Banksia open woodland with 
a shrub understorey while comparative Figure 4.4 shows BFSA entirely as 'Urban'. The 
Swan River estuarine environment is not distinct in either dataset. Figure 4.5 shows the 
Swan River Chart by Heirisson in 1801. Although generalised it indicates the riverbanks 
were tree lined to some substantial width but it would be inappropriate to interpret 
conclusions from this small-scale map. 
The 1831 Clint and Smythe large-scale mapping, shown in Figure 4.6, clearly 
marks foreshore vegetation symbolised dominantly as marsh, reeds and small trees. Hill 
shading indicates higher ground. Surveyors and cartographers, particularly those 
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assigned to naval and exploratory work, have historically enjoyed acknowledgement of 
accuracy, to the best of available knowledge, in their work. Thus, it is this author's 
understanding that these plans' depictions of vegetation, by floristic type, can be relied 
upon. 
Figure 4.7, is this author's vegetation interpretation of that 1831 mapping. 
Vegetation types are directly based on symbology used in areas ofreeds, grasses (may 
have symbolised sarnphire flats) and trees. Species interpretation has been based on 
more recent photography and species found in the same locations during fieldwork. 
Unfortunately vegetation extents in the 1831 mapping are less reliable than 
infonnation that can be garnered about floristic types. Survey triangulations shown 
indicate traversing was along the more accessible southern bank. This, along with no 
triangulation linking the relatively straight northern hill slope to the river, suggests 
positions and extents, in both elevation and vegetation depicted along the northern bank, 
may have been an estimate. 1831 elevation has been plotted, in grey, over 1991 
contouring in Figure 3.2 to show this relationship. The most pertinent points of 
unreliability lie in east Sector I and west Sector II (Loc. V & Lcc.U), where foreshore 
depth has been over-estimated, and east Sector II, where depth is underestimated. High 
ground at Loc.T, and particularly Loc.X & W where elevations reach 15m and well 
above tree height, appear relatively accurate. 
Marsh-reeds are shown to extend 200m inland throughout Sector I and only 
1OOm in Sector II, while grasses in Sector Ill cover an average 200m of foreshore depth. 
This suggests a greater depth of view in Sectors I & Ill than was available over Sector 
II. Figure 4.8 shows possibly Flooded Gum at the shoreline indicating the Sector II 
Loc.U foreshore was elevated or undulating, pennitting Eucalypt woodland, at least in 
places, to extend to the river. The density and height of foreshore Flooded Gum and 
sheoak trees, at and near the riverbank, may well have obscured Clint and Smythe's 
views from across the river. This would disa1low accurate delineation of high ground 
and distances across the broad, northern flats. 
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Figure 4.8 Sector II, Location U, Foreshore Eucalypts 
Figure 4.9A shows how thick and tall fringing sheoak vegetation, viewed from 
the river, may suggest a good deal of natural vegetation along the Swan. It is only a 
fringe masking behind it vast areas of changed topography and vegetation. This is what 
Barrass commented on in 2003 saying that, ' to the untrained eye, the upper reaches of 
the Swan look pristine'. 'Hectares of parkland and eucalypt', 'behind which lies 
suburbia and light industry' (Barrass,2003a). Figure 4.9B shows more clearly the 
reverse impact of dense paperbark obscuring views of the river from the Sector I 
walkway. In places, it is not possible to see through fringing vegetation to what lies 
behind. This may help understanding of Stirling's and Fraser's somewhat agenda-ed 
reports of 1827 that over-emphasised the park-like river flats, embellishing those 
qualities over the dune land behind (Cameron, 1981 ,pp.27-31). The dunes may not have 
been visible from the author's vantage point on the river. 
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(Produced by S.Hames. 2004} 
@ WIUGHT STREET. {View west} (January, 2004). 
Foreshore view 11-om Redcli ffe Bridge. Thick, tall 
lhnging Swamp Sheoak {C. obesaj and Paperbark 
{M rhaphiophyl/a} obscure visibility of inland areas 
from the river. 
BAIGUP RESERVE {View south-cast} (January 2004). 
View of foreshore Paperbark {M.rhaphiophylla} 
obscw·ing views of the river fi·om the Sector I central 
walkway at the western end of · Reserve. 
Figure 4.9 Foreshore Vegetation Obscuring Views 
4.4 Development and Property Sub-division 
A long period of inactivity in the area ended when, in 1879, the first substantial 
infrastructure, the railway, was put through from Perth to Guildford. A rail 'stop' at a 
point nearest the river in Loc.U afforded Ascot race-goers an opportunity to alight and 
walk 'the bush path' to the riverbank in the vicinity of a paddocked area known as 'Cow 
Dung Flats'. From there they could be transported by boat across the river until a foot-
bridge was constructed in the mid-1880s (May,1997,pp.30-31). A rail spur through 
Loc.T to the foreshore was constructed in 1886 and extended across the river in 1887 
(1997 ,p.36). Figure 4.8, from the early 20th century, shows these foot and rail bridges 
amid vegetation of reeds, possibly Flooded Gum and grasses on a near flat riverbank. 
This rail line may be seen in Figure 5.3 as it was in 1948 with a cleared track indicating 
the location of the, by then, removed footbridge. 
An 1885-1890s land ' boom' and 1890s-191 Os growth signalled Location 
subdivisions, much into 5 acre lots (approx. 2.02h and 40x contemporary average 
500m2 blocks) and most often by absent speculators to absent speculator owners. The 
obvious exception was near river areas where 'agricultural' or 'garden ' lots were 
designed. Ethics demanded that sub-division of the ribbon grants into small lots, 
ostensibly for dwellin_g, could only occur on land not subject-to-inundation. Property 
had to have some habitable land above known winter tide and flood levels but from 
42 
settlement times it had been apparent year-round habitation on the flats was impossible. 
' Agricultural' lots were a way to sub-divide and profit while avoiding the prohibition 
created by the ethical dilemma. The norm was that river lots were, like their 
predecessors, large and deep, following the ribbon grant NW-SE diagonal and 
penetrating from the river, across the ' flats ' and on to habitable dune country behind. 
Location U in east Sector II (Leake-Slade Streets), was the earliest to succumb 
to subdivision (May,1997,p.51) in 1885 under the banner 'The Bayswater Estate'. 
Location U must have had a relatively higher near-river elevation than surrounding 
locations as it was the only one where subdivision lots could be reasonably created 
virtually to the river edge. Location Win Sector I followed, around 1900 and Loc.V, in 
Sector II, (Garrett-Leake Streets) became 'Oakleigh Estate' in 1904-1905 (GEA,1905). 
Location T in Sector liT (Slade-River Streets) became 'Whatley Park' in 1912-1913 
(1997,pp.66&157). All had long, thin lots occupying the river flats. Figure 4.10 
diagrammatically shows these subdivisions within BFSA. Re-subdivision from 5 acre 
(2ha) to Y4 acre (1000m2) lots, on higher ground, started during the 1890s (1997,p.50). 
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(Produced by S.Hames. 2004} 
Figure 4.1 0 Post-1885 Tenure- Early Subdivisions and Landuses 
With few exceptions, such as Guildford Road and King William Street, land 
subdivision also generated a road network albeit dirt tracks well into the 20'11 century 
and landward of the "flood-prone foreshore. Along the river front Feinberg and Rogers, 
43 
in their 1885 subdivision of Loc. U, ambitiously named a surveyed road Pall Mall, as an 
'elegant riverside promenade' (May,1997,p. 1 92). Pall Mall commenced at Milne Street 
and extended to Wyatt Road. (GEA,l905 & DOLA,l978). It was never constructed. 
Portions were re-assigned as a reserve in the 1930s while other parts became the 
foreshore of a 1960s rubbish site prior to use as parkland. To this day no trafficable road 
lies below 4m ASL and only park and boat-ramp access roads cross t1tc floodplain. 
Designated swimming areas with 'bathing sheds', constructed in the late 19th 
and early 201h century, were immediately west of the unconstructed Garrett Road (east 
Sector I) and east of the railway in west Sector III (May,l997,p.120). They went a long 
way to acknowledging the importance the river environment held for local people at that 
time. 
The subdivisions brought more substantial numbers of settlers on smaller 
landholdings and with more intensive agricultural and development ambitions. Rising 
populations, with associated expectations for services, led to the Bayswater Road 
District being gazetted in 1897 recognising Bayswater, with its Road Board, as 'an 
entity with interests of its own' (May, 1997,pp.48-49). 
4.5 Landuses and Vegetation 
Once freehold title was granted or purchased, generally during the 1840s, there 
was little incentive to do anything with land generally considered valueless in a 
cultivable sense. The 1840s-1880s saw only minimal land utilisation or change in 
Bayswater under some lease arrangements and absent owners (May,1997,p.25) of 
Locations S,T,U and V. May assumed the non-occupier nature of the Bayswater 
Locations during the mid 1800s, meant the land would have been dominated by 
'untouched bush with some enclosures, some garden areas .... with wattle-daub houses 
... all clinging to the river bank' (1997,p.22). 
Plant nurseries dominated known early settler landuses in Sector I where 
topography appears to have always consisted of intertidal flats abutting steeply rising 
BDS slopes. It is believed part of Loc.W was a nursery during the 1830s and again in 
1880-1900 (May,I997,pp.18 & 32). Loc.X foreshore become Sherwood's plant nursery 
in the 1860s (1997,p.25) and it remained so for many years. The severity of the 
Bassendean Dune System (BDS) slope made the foreshore virtually inaccessible and 
unusable for grazing. Potential loss of valuable livestock was too much of a risk. 
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The river flats of Sectors II & III (Loc. T, U, V), having been marginally less 
subject to daily tidal effects, were found by the second wave of settlers to be more 
amenable to producing ' good hay crops and pasture for cattle grazing and were ideal for 
fruit trees' in addition to nurseries (May,1997,pp.24-25). These nurseries, vegetable 
gardens and crops did introduce vegetations and species today classified as weeds (e.g. 
bamboo, wild oats and thistles) but to what extent, considering many of the land-
holdings were small and under cultivation, is unknown. Browne's dairy in areas of 
Loc.S-U and Dyer ' s in Loc.T were the forerunners of the dairy industry in the area. 
Figure 4.11 shows the view over Sector II (~Loc. U) foreshore with housing 
down, possibly, King William Street surrounded by open woodland interrupted by semi-
treeless paddocks. This is in keeping with information regarding this foreshore being 
known as the earlier mentioned 'Cow Dung Flats' , an area popular for community 
picnics from the 1880s, at the bottom of King William Street (May,1997,p.11 7). Church 
picnics during the 1920-1930 period continued to use the foreshore site (1997,p.118). 
The density of vegetation in Figure 4.11 suggests the photograph was taken around the 
beginning of the 20111 century. 
From: (May.1997,p. 74: courtesy Bayswacer Historical Society)} 
Histonca view over ver on 
opposite side) from a high point to the east of Slade Street. The open woodland riverfront is sparsely 
settled and mainly given over to [semi-treeless] paddocks." (May, 1997, p.74). The visible housing 
is most likely to be along King William Street. 
Figure 4.11 Sector II Foreshore Woodland and Paddocks 
Extending from this it is possible to believe much of Sector II was open 
woodland of BDS .Marri-Banksia that transitioned downslope to Flooded Gum open 
woodland. The understorey of inundation-tolerant grasses, such as Water Couch, was 
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divided by natural spring flows through low-land Swamp Paperback and reeds, as 
existed along the course through present-day ESBS to the river. The 1948 aerial 
photography and vegetation interpretation, shown in Figures 5.3 and 5.4, albeit for a 
later time period, indicate these woodland-swamp relationships. Whether Sector Ill 
grasses, as indicated by Clint & Smythe, were samphire mudflats prior to hydrological 
changes that increased river salinity at the tum of the century is unknown. However, it 
does seem reasonable, judging by vegetation patterns, to believe that the ox-bow visible 
in 1948 photography was well established during the earlier settler period. 
'The clay along the river was ... suited to brick-making' (May,l997,p.25) and 
Sector II suffered this intrusion. In the mid-1890s the Burgess Brickworks occupied 
land toward the accessible landward side of the river flats between King William and 
Slade Streets (May, 199J,p.53). 
A more pennanent change with which vegetation had to cope was in the river 
hydrology. With the river mouth being opened at Fremantle in 1897 and the Helena 
River dammed at Mundaring in 1903, salinity and tidal influences have increased while 
freshwater inflows declined (Riggert, 1978,p.102). Added to this were perennial 
demands for resolution of 'drainage problems' associated with low-lying areas, both 
inland and on the foreshore. Decades of land-owner and Bayswater Road Board (BRB) 
efforts went into constructing drainage channels. The earliest channels either failed or 
were localised. Later versions, still evident and functioning, drain Bayswater catchment 
waters through the foreshore and to the river. That is, the changes of possibly greatest 
impact at this time were not from anything done within the foreshore but rather, as Noel 
Nannup eloquently put it, 'came from outside' (Trott,2003), just as the settlers had 
done. 
4.6 Conclusions 
Foreshore condition is the sum of past and present conditions, behaviours and 
decisions. The decision made at settlement to grant exclusive title and rights to the 
intertidal wetlands as 'land' was, with hindsight, the early settler period error. Such 
areas rightly should be, and have even in early times been, understood to be a part of the 
aquatic environment, not habitable by land dwellers, and where aquatic reservation 
would be most appropriate. 
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It appears the river was able to restrict human behaviour and use of its intertidal 
zone through this period. Tides, floods and the extreme width of the Bayswater 
intertidal flats combined with a lack of earthmoving capacity to severely limit access 
and development over much of Sectors l & III and only marginally less limitation was 
imposed on Sector II. With this in mind it seems unlikely that early settler activity 
changed the foreshore wetlands to the same degree as inland freshwater wetlands and 
swamps, such as occurred nearer Perth-North Perth, Bayswater and elsewhere, as 
discussed by (Ciuppa,2003). The same cannot be said of Aboriginal occupancy and 
landuse that appears to have declined at the same rates in Bayswater as elsewhere. 
Native trees, understorey shrubs, reeds and grasses submittd to removal or 
trampling under the feet of settlers and their 1ivestock. In their place came the useful but 
exotic vegetables, bamboo, olive trees and other homeland reminders such as willow, 
pine and jacaranda. Had this level of change in Bayswater persisted natural vegetation 
re-generation and present-day rehabilitation may have been more successful but this 
early settler period was just the first level of interaction between an introduced culture 
and the natural landscape. 
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Figure 4.2 Swan Coastal Plain Soils and Generalised Floodplain 
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Red box sun·ounds 
Bayswater Foreshore Study Area 
Chart of the Swan River 
This hitherto unrecorded chart of the Swan River was drawn by Francois-Antoine 
Boniface Heirisson of t he Naturaliste from direct observation after his journey by 
long boat along the course of the Swan River from 17-22 June 1801. Heirisson 
has included on the chart soundings along the entire length of his journey up 
the r iver, and comments on the singular topography of the mouth of t he river 
(the bar), making reference to several features seen along its course. 
The Western Australian coastline had been mapped by Vlamingh one hundred 
years earlier but his rough map includes no more than a sketch of the first 
stretch of the Swan River. No other mapping of the area had been carried out 
until the arrival of the Baudin expedition w hen Sub-Lieutenant Heirisson and the 
mineralogist Bailly led a small party to explore the Swan River with orders to 
chart the river as far as possible, to establish whether the river could be used as 
a conven ient port of call for vessels and to search for sources of fresh water. 
Format: Autograph manuscript on four sheets of thick laid paper pasted 
together, ink, pencil and watercolour, grid in red, compass and scale in black, 
soundings in pencil, references to features such as shallow waters, rocks, 
waterfall in pen, approximately 14 x 40 1/Bin. (35.5 x 102 em.), June 1801. 
From: The Freycinet Collection, ©State Library o f Western Australia, 2002 
hitp:// www. liswa. wa.gov.aulfreycinet/pages/chartswan.html 
(February, 2004) Adapted by S.llfmu•4. 2001 
Figure 4.5 1801 Chart of the Swan River by Francois-Antoine Boniface Heirisson 
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CHAPTER 5 PERIOD OF CHANGE AND DEVELOPMENT: 
1920s-1970s 
Community aspirations prevailed over other interests during the early years of 
this period and the first area of foreshore public open space was established. Elsewhere, 
slow degeneration accompanied rising pressures from population, drainage, fertiliser 
use and agriculture. Population increases, technological advances and an ethos of 
development and 'modernity' combined in the latter years (1960-1970s) to change parts 
of the foreshore beyond recognition. 
5.1 Interests in the Foreshore 
Early Community lnterests1 
Prior to this period the Bayswater Foreshore Study Area (BFSA) had witnessed 
land subdivisions and a slowly rising population. The river was no longer a lifeline to 
the outside world and the community focus was shifting from the foreshore to the 
railway line. The Bayswater Road Board (BRB) had been established to represent the 
region and local people given over some of their rights for the Board to make decisions 
on their behalf. 
The priorities and values of individuals for individual interests began to share 
time and place with attitudes of individuals (singularly and in groups) for 'community 
interests'. One of those interests was for community ownership and public rights to 
areas already established as community gathering places even when on private land. 
They wanted foreshore resumption and reservation. 
The Oakleigh Park Progress Association (in a residential an~a neighbouring 
Sector II) was formed in 1928, amongst other things, to pursue issues related to the 
foreshore (May, 1997 ,p.172). The subs~quent Town Planning Commission vision for 
Bayswater included 'beautification of the river frontage' as parks, and was part of a 
greater plan for the river front, Perth to Guild ford (1997 ,pp.l76-192). Foreshore, from 
Garrett Road. to King William Street, was resumed for an A-Class Reserve in 1932. 
I. "community interests" were ~onsidered to be those interests of and for the local community whi!c ''public interests" were those 
interests at government, Council aod rcgioMl planning for society as a whole. 
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Prevailing ideals for parks and reserves, that they fulfil an essential need for aesthetics 
and recreation ( 1997 ,p.l89), were met by this reserve. It provided public open space for 
recreation within easy access of residential areas and was more aesthetically pleasing 
than farmland and associated animal nuisances. 
Public lnterests1 
During the later part of this period 'public interests' and development emphases 
carne to the fore. Technology and progress were endowed with qualities beyond what 
hindsight suggests would have been appropriate. Modernity had taken hold in the minds 
of some in what May (1997,p.261) described as a 'naivety of enthusiasm' where 
'modem' was 'a synonym for excellent'. 
The population of Bayswater rose 400% from the 1940s to 1960s (6,500 to 
25,000) and 50% further (37,000) by the mid-1970s (May,l997,p.225). Existing public 
infrastructure was under pressure and new demands being made. While zoning 
regulations restricted some private land uses, technology enabled individuals and public 
authorities to effect rapid landform modifications. People were more readily able to act 
on their 'right' to modify land to suit their purposes. Resumptions of agricultural land 
on river flats met demand for public landfill. These areas were undeveloped, cheap, 
accessible, close but not too close and could now be in-filled and made useful. 
Regardless of whether foreshore was held in private or Board ownership, both denied 
public access during these later years. 
Community and Ecological Interests 
At the same time as development emphases expanded, the Metropolitan 
Regional Scheme (MRS) was promoting the concept of a regional park encompassing 
the Swan River foreshore. The Corridor Plan, of 1973, included a category of public 
open space for 'parks and recreation'. Areas were being made subject-to-resumption for 
that purpose. Preservation of the natural beauty of the Swan River and other spaces 
within the urban area was not only a government concern. People wanted 'community 
interests' put back into the suburbs, river and foreshore care and natural areas set aside. 
A belief that 'public interests' had gone too far, damaged too much and was 
going to be costly to rectify was well established by the end of the 1970s. As far back as 
then, Riggert (1979,p.l99) was saying 'future works on the river will need to be 
concentrated on the prevention of future damage' and foreshore rehabilitation. It is 
unfortunate that areas made subject-to-resumption did not receive landcare. Of 
significance was establishment, in 1978, of the ornithologically significant Eric 
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Singleton Bird Sanctuary (ESBS) Nature Reserve in a ' swampy area of paperbarks and 
reeds' (May,1997,p.312) between landfill and residential properties. Further inland, 
people's realisation, from the 1960s, that modernisation meant loss of bushland, 
including Christmas Trees, turned to demands for retention of bush in residential areas. 
The Swan River has regularly reminded us fon~shore areas are in reality a part of 
the river. 100-year flood predictions, seen in Figure 5.1, indicate 4m AMRL as the 
floodplain extent; the area the river has every right to reclaim as its natural course. 
Figure 6.6 shows comparative topographic contours, for 1991 , related to BFSA. The 
river's worst floods have been in 1830 (6.1m), 1862-3 (3.7m), 1872, 1926 (flooded 
Guildford Road), 1946 (rendered Garrett Road, at 5m, impassable) and 1955 
(Barrass,2003; May,l997,p.14 & Riggert,1978,p.21). Since then high tides and storm 
surges have resulted in inundation of foreshore parklands. Recent examples include at 
Claughton Reserve ("It's flooding time",2003) (Figure 5.2) and Riverside Drive, Perth. 
Figure 5.1 100-Year Flood Impacts 
("Jt 's flooding _lime",2003,p.2). 
l..;;......;.......;:.;...a;;~k~ ..., ~ .... GJ~..:'1f~CHI R:e-!liW40 1 K~Lt~fflinU 8 ttt1UL ~lUI' r-..:en! N.J ru~ . 
Local newspaper article discussing the extent of ' flooding' over Claughton Reserve, Ashfield, 
immediately cast of Redcliffc Bridge, in June 2003 ("Jt' s flooding time",2003,p.2). Rather than being 
caused by a genuine flood, thi s was the result of a l.9m high tide combined with a storm sur •c. 
Figure 5.2 High Tide Impacts 
56 
5.2 Agriculture and other Land Uses, l920-l950s 
With the exception of the small Pall Mall, Hinds and railway reserves, most of 
BFSA continued to be under private land holdings. People's livelihoods were closely 
bound to the productive nature of the river flats, and, not unlike farms in the wheatbelt, 
agriculture was becoming more intensive. Small horticultural plots extended as far as 
was practical onto the river flats of Sector I. Semi~cleared paddocks, dairy cattle, 
agriculture and market gardens continued to dominate Sectors II and Ill in foreshore 
areas where flooding and drainage had continued to be an issue (May,1997,p.138}. 
May ( 1997 ,pp. 93-95) recorded a number of dairies and market gardens operating 
along the foreshore under ownership or lease arrangements. Chinese market gardens 
with 'stands of sugarcane and bamboo' (1997,p.87) featured along the foreshore during 
the 1920s. Infestations of bamboo have continued to this day but attitudes have shifted 
and eradication of such exotics has occupied much time and effort by Integrated 
Catchment Management (ICM) and Council. 
Advantage was taken of public land and land resumptions Ly the horse racing 
industry. A small track occupied available areas before moving on when development 
was imminent. An early track was evident in 1948 in Sector II, opposite Ascot 
racecourse (Figure 5.3). Making way for the rubbish site, it later shifted to an area of 
resumed land in the path of Tonkin Highway in Sector Ill. In 1959 the track's shadow is 
barely visible at the fanner site while its outline appears in the new location where it 
stayed, until about 1980, to again be replaced by development priorities (Figure 5.9). 
5.3 Reserves and Infrastructure 
Drains constructed during the early-mid 1900s to drain inland wetland parts of 
Bayswater also cut across the river flats. In making inland areas useful for their owners 
Swan Lake, Bayswater Main Drain (BMD) and others broaght, and continued to bring, 
weeds, seeds, fertilisers, pollutants and other contaminants to the foreshore. Many 
drains were fanner freshwater streams, diverted and channelised. As a result, paperbark, 
other vegetation and interdependent fauna declined. Sediment accumulation at the BMD 
outlet extends 1Om into the river channel. Warnings, voiced since the 1920s, about 
disturbing wetland hydrology (Bekle,i981,p.33) and the contribution drainage 
(Riggcrt,1978,pp.68&98) makes to declining river health (Casel1as,2003d), were not 
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adequately understood. Ciuppa (2003,p.2) recorded possibly 80-90% of Bayswater 
wetlands having been drained, infilled or otherwise lost; many by these drains. 
1935 saw the opening of Garrett Road bridge, and its immediate use as a diving 
platform (May, 1997,p.188}, a4jacent to the A-Class Reserve. Beach creation had been 
the preferred riverfront beautification, thus white sand was dumped for that purpose. 
Kikuyu, one of the worst fringe-invading weed species, was introduced for lawns in the 
1940s. This recreation reserve, Hinds Reserve, was officially created in 1960 
(May,1997,p.271 ). A second exercise in beach and parkland beautification followed and 
the spoils from upstream dredging, in 1968, further elevated the grounds 
(Riggert,1979,p.197). However, Hinds Reserve foreshore has slowly eroded. Bayswater 
riverbanks are fortunate in that they escaped hard-walling programmes of 1929 in Perth, 
South Perth and elsewhere (Banks,2003). There was no riverbank at the channel edge to 
hard wall, then or since. 
MRS planning for Tonkin Highway, in 1963, prohibited development in the 
highway's path. Sector III has, in effect, since the 1870s been cut off from neighbouring 
foreshore and populations. Firstly by the railway to the west and later by this highway 
in the east. Both infrastructures required topographic modifications. This has been 
moreso in the east where 1980s construction, to 12m high and extending 150m further 
across the flats than original landforms, tenninated regeneration of the oxbow apparent 
in the 1948 and 1959 imagery (Figures 5.3 & 5.5). Closed in 1956 (May,1997,p.271), 
the railway reserve was designated for recreation. It is now a part of Riverside Gardens. 
5.4 Rubbish Site Landfill 
Lack of affinity with natural river flats or understanding of the importance of the 
ecology, permitted what was viewed as a vast problem to acquire a neat solution. The 
Sector II foreshore of the 1950s, between Milne and Slade Streets, had been swampy, 
vulnerable to flooding, unusable for practical purposes and could n11t be successfully 
built on. It had not been technically feasible to make this foreshore 'clean and usable' 
by in fill. 
With the objective to properly reclaim this part of the foreshore and 'enable 
recreation club building programmes' (May,l997,p.271), BRB set it aside for sanitary 
landfill. Infilling wetlands was also a practical way of resolving mosquito problems. 
Riggert (1978,p.90) recorded 12 Swan River foreshore landfill sites operating at various 
58 
times. large earthMmoving capability made this landfil1 possible and also assisted 
reclamations, with associated vegetation loss, in lower reaches of the Swan. The South 
Perth foreshore freeway and Narrows Bridge interchange are prime examples. 
Approval was given, in 1960, for three Road Boards to use the site and the 
Public Health Department congratulated Bayswater 'on its co-operative approach to coM 
ordinated rubbish disposal' (May,1997,p.271). This close association has continued in 
the East Metropolitan Regional Council but with a contemporary focus on enhancing 
foreshore environmental qualities. Throughout 1960-1977, landfill raised topography 2-
8m, resulting in loss of the floodplain, its vegetation and wildlife habitats. Being in pre-
recycling times, all garden and local government plant waste went to the site- much to 
thrive in-situ. At the same time, BRB contributed to Swan River Conservation Board 
(SRCB) activity as concerns for river and foreshore health rose (I 997,p.271). Sanitary 
landfill and leachates became understood to pose an environmental hazard 
(Riggert,1978,p.92), as well as being unsightly. The dump was closed and over-filled 
with sand. 
5.5 Interpretation of Vegetation and Landuses 
This was a period of stable to slowly declining conditions in foreshore 
vegetation preceding almost the entire fringe-flats area either being made subject-to-
resumption or resumed for Parks and Recreation (P&R) or development. Housing and 
gardens encroached into Sector I, agrarian activity was replaced by landfill in Sector II 
and saltmarsh mudflats emerged within Sector Ill. Figure 5.3 shows the 1948 B&W 
aerial photography for the BFSA. Figures 5.5, 5.7 and 5.9 are of 1959, 1970 and 1980 
photography respectively. Figure 5.4 shows this author's vegetation interpretation of the 
1948 photography. Figures 5.6, 5.8 and 5.10 are vegetation interpretations for 1959, 
1970 and 1980 respectively. Tables 5.1-5.3 provide details of the vegetation and 
landuse measures and changes (in percentages) discussed in this chapter. 
5.5.1 Sector I, 1948-1980 Vegetation Status 
A general continuation of horticultural land use and slowly increasing housing 
densities on high ground is the picture derived from interpretations for the earlier 
years of this period. In later years MRS intentions for a regional park led to the 
fringe-flats being made subject to resumption; later becoming Baigup Reserve. The 
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dominant vegetation and landuse groups, at 1980, were Rfringe & NV (30%); Rflats, 
mostly former horticultural (26%) and HI (20%), after having been 22%, 31% 
(present horticultural) and 9% respectively in 1948. Figure 5.11 shows plots of these 
results. 
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Figure 5.11 Sector 1: Line Graphs of Vegetation and Landuse Changes(%) 
Having been broad and inaccessible due to daily tidal inundation, the river fringe 
area and its vegetation was least affected by human impacts. Vegetation coverage 
generally hovered around 14% of the Sector (1959-1980) but with its weed content 
rising (up 3%). Sheoak representation in the fringe rose. In 1970 2% of the area 
(possibly due to high tides) appeared to be inundated and catagorised as natural 
depressions (Water), but may have been reed-fringe. 
It is believed horticultural impacts had, prior to this period, alr~eady encroached 
well onto the river flats and forced a retreat of paperbark-reeds. 1948-1970 was the 
apparent peak of nurseries-horticulture (25%-30%) during the period of available 
aerial photography but may have been higher earlier. As progressively as the flats 
were occupied, so it transformed from present to former horticultural use when the 
area was made subject-to-reservation. By 1980 fenceline-boundaries were barely 
apparent. Native vegetation coverage remained around of 13-1 8% of the Sector 
throughout the period, mirroring changes in the river flats group. 
· The human impact group, including housing and roads outs ide the resumption 
zone, doubled its influence to 20% of the Sector. Effectively, that gain was taken 
from Bassendean Complex vegetation that suffered a rapid decline from 12% to 1%, 
through 1948-1970, before plateauing. In part this may be because not all vegetation 
within housing areas was captured in the interpretation. This close relationship, 
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between Bassendean Complex decline as housing and infrastructure advanced, shows 
clearly in Figure 5.11 . The BDS graph curve (dark brown) is a reflection of the 
human impact curve (pink). This type of native vegetation held little appeal 
aesthetically, was not sufficiently tall to provide much needed shade and stood in the 
path of private interests. 
5.5.2 Sector II, 1948-1980 Vegetation Status 
Hinds Reserve, in the west of this Sector, stands distinct from eastern areas in 
that it had been set aside for foreshore recreation in the 1930s while the remainder 
was dominantly agricultural. From 1960, land east· of Hinds Reserve was used as a 
rubbish site causing the demise of spring-fed lowlands and most of the river flats. 
Differences in vegetation coverage between 1948 and 1980 are most pronounced in 
Sector II and clearly visible in the aerial photography for those years. The dominant 
vegetation and landuse groups, at 1980, were Rfringe & NV (14%); Rflats, grass-
lawn (41 %) and HI, mostly cleared ground (29%), after having been 19%, 50% 
(agriculture-paddocks) and 13% respectively in 1948. Figure 5. 12 shows plots of 
these results. The low (19-14%) representation of native fringe-flats vegetation 
(1948-1980), compared with 22-30% for Sector I, is indicative of land-clearing 
activities near the riverbank. By the end of this period housing, infrastructure and 
landfill-altered areas of the river flats accounted for 70% of the Sector. 
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Figure 5.12 Sector II: Line Graphs of Vegetation and Land use Changes (%) 
Public interes~s had their greatest impact in Sector II where half the river flats 
area shifted to the human impact group of landuses after 1960. This reflects changes 
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from agricultural uses (50% & 45% in 1948 and 1959 respectively) to development-
era cleared ground (25% & 20% in 1970 and 1980 respectively) and rubbish site use. 
It also indicates changes from floodplain elevations to landfill, up to 8m AMRL. At 
the same time, progressive grassing over the landfill saw 26% {1970) and later 40% 
(1980) returning to grass-lawn categories that, although in the river flats group, were 
no longer ·flats'. It is not expected this altered land will be returned to a natural state. 
Landfill areas came to resemble BDS, in height and surface soils, and could 
effectively be vegetated with Bassendean Complex species, in part replacing 
vegetation lost to urbanisation. However that did not feature in prevailing intentions 
for the parkland. 
The native vegetation decline by half was coincident with clearing for the 
rubbish site. Mature Flooded Gum, by the 1960s, had already given way to 
agricultural landuse. Paperbark, much of which had been growing in the path of 
landfill, fell from its earlier coverage of9% to just 1% of the Sector. Little more than 
what lies adjacent to ESBS survives. At the same time, native vegetation behind 
Hinds Reserve improved providing rare mature trees seen today. Landuses, human 
disturbance and weed-grass invasion has seen river fringing vegetation decline even 
though statistics suggest relative stability. It was left with no landward protection 
and, to this day, no improvements have been made to buffer the fringe from parkland 
grasses or other interference. 
5.5.3 Sector Ill, 1948-1980 Vegetation Status 
Isolated across the railway line, Sector III was not within the focus of recreation 
or development intentions during this period. The dominant vegetation and landuse 
groups, at 1980, were Rfringe & NV (18%); Mudflats (23%); Rflats, grasses (32%) 
and HI (I 0%), after having been 13%, 11%, 51% (broad grass paddocks) and 5% 
respectively in 1948. Figure 5.13 shows plots of these results. Unlike Sector II, 
where the graph curves of river flats vegetation and human impact landuse closely 
reflect each other, in this Sector mudflats form a part of the relationship. From 1948-
,, 
' 1959 river flats tosser; went into gains for both emergent mudflats and housing. After 
1959 the mudflat graph curve runs parallel to that of the river flats, gaining in tandem 
with the flats and at the expense of the human impact group. 
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Figure 5.13 Sector Ill: Line Graphs of Vegetation and Land use Changes (%) 
Paddocks and cattle grazing on river flats grasses have been interpreted as 
highest in 1948 (51%). It should be noted a portion of this figure may be an 
interpreting error. A decline in flats grasses in 1959 was taken up by bare mudflat, 
possibly the result of trampling, and housing properties. In 1970-1980 grasses 
increased again as eastern areas lay dormant in a post-resumption and pre-highway 
construction period. Some of the grasses statistics includes land over an historic 
rubbish site in the west of the Sector. 
1948-1980 saw the mudflats expanding both in areas of bare ground coverage, 
possibly with a component of saltmarsh (up from 11% to 16%), and slow generation 
or regeneration of saltmarsh vegetation. By 1970-1980 mudflats accounted for 23% 
of the Sector. It is unknown whether saltmarsh vegetation generated early in this 
period on the mudflat, and in doing so displaced original grasses (as recorded by 
Clint & Smythe), or if it had always grown on the flats. An emergent generation 
would suggest a connection to greater salt water and tidal influences after the river 
hydrology was changed. Riggert (1978,p.l8) indicated upriver tides prior to opening 
the river at Fremantle were 0.5m lower than after removal of the sandbar. This 
suggests saltwater species may not have historically grown on this mudflat because it 
would not have been inundated with saline waters. Alternatively, the saltmarsh may 
have generated or regenerated after cattle grazing and other activity declined. 
River fringe and native vegetation groups' slowly improving coverages, are 
·indicative of low levels of human and animal impacts. The fringe did have an 
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advantage, not afforded in Sector II, in that its landward edge was protected from 
degradation by inundation-prone mudflats inhibiting access. 
Being distant from subdivided and settled parts of Bayswater, Sector III in 1948 
had the lowest land area under obvious habitation (5%). This rose sharply in 1959 
before land resumptions, in the path of the proposed highway, brought private tenure 
and associated cleared land back to 10% of the Sector in 1980. 
5.6 Conclusions 
It has ·often been put forward that environmental hann done to the river and 
foreshore has been a process occurring since settlement. As Case lias (2003) says: 
Reedbeds anrl wetlands along the banks were ripped out of filled in to 
control mosquitoes ... as were the surrounding wetlands ... and the river 
lost its natural filtering system'. 'Houses appeared on the banks' and 
along with industry, emptied nutrients and fertilisers into the river and 
groundwater systems. 
As a generalisation this is true but in Bayswater, rather than being 'since 
settlement', this research indicates this period, 1920-1980, was when most damaging 
activity took place. Foreshore areas became the conduit through which leachates, 
fertilisers, industrial pollutants and toxins, whether from the rubbish dump or drains, 
flowed, rather than filtered, to the river. Vast areas suffered landfill with associated 
landfonn change and vegetation loss. Landscaped parkland for cultural pursuits was the 
objective. However, inaccessibility, community interests and MRS intentions to put the 
foreshore under reservation, helped protect half the foreshore (Sectors I and Ill) and 
much of its wetlands and native vegetation was retained. Rehabilitation remains 
poss1ble. 
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Table 5.1 Sector I, Vegetation and Landuses, 1948-1980,% Changes 
Sectm· I 
Groups Description · general 1948% 1959% 1970% 1980% %change Comment 
s ince 194g 
Rh~r fringe 
RFI Reed fringe/flats: Juncus 4.7 6.8 11.0 6.9 2.2"/., 1970 aberration may be interp error 
RF2 Sheoak: C.obesa over reeds 2.7 3.1 2.0 3.7 1.0% 
RF3 Reed ± weed-grass mix 1.7 3.1 0.4 2.4 0.7"/., Weed content rising 
RF4 Kikuyu, Bulrush over-run nil 1.2 nil 0.9 0.9% 
TOTAL 9.1 14.2 13.4 13.9 4.8% Rising but with weed content 
increasing 
Mudflats 
MFI Bare earth: <30% saltmarsh nil nil 1.0 0.1 0.1% 
MF2 Saltmarsh species nil nil nil nil 
TOTAL 0.0 0.0 1.0 0. 1 0.1 % 
Rher flats: Introduced landuses 
Shift from p resent ( 1948) to fom1er 
( 1970- 1980) coincident with area 
FMI Paddock: fom1er usag;! 11.6 3.2 21.1 2 1.1 9.5% being made subject to resumption 
FM2 Paddock: present usage 17.7 21.2 8.3 2.7 -15.0% 
FM3 Grassed/lawned parks 1.9 0.2 1.9 2.3 0.4% Tn or adjacent to urban areas 
TOTAL 31.3 24.6 31.3 26.1 -5.2% In flux, coincident with NV flux 
Nathe \ege. 
NT1 Trees & shrubs not id'ed 0.6 4.9 2.2 4.8 4.2% 
NT2 Sheoak & Paperbarks 12 .6 13.3 10.3 11.1 -1.5'% All Paperbark- s low decline 
NT3 Eucalypts & Acacia 0.1 0.2 0.0 0.1 
TOTAL 13.3 18.3 12.6 16.0 2.7'X, In flux-slow decline then rise 
Exotic ' ege. 
ITl Trees & shrubs not id'ed 0.6 0. 1 0.4 0.0 -0.6% 
IT2 Single specimen: planted nil nil nil nil 
IT3 Orchard nil nil nil nil 
Slow rise- poss result or maturing 
IT4 Other: invasive/p !anted nil nil 0 .2 0.5 0.5% trees 'becoming' visible at scale 
TOTAL 0.6 0.1 0.6 0.5 -0.1% Slow rise 
Human impact 
llll Pathway /cleared gound 2.6 0.2 1.3 1.9 -0.7% Mostly around infrastructures 
lill Tenured land/structures 6.9 14.2 14.3 18.6 11.7% Rising on higher ground 
HI3 lnfill sands nil nil nil nil 
Hl4 Infrastructure infill nil n il nil nil 
TOTAL 9.5 14.4 15.6 20.5 11.0% Intra landuses +Human impact 
range from 39~40% 1948-1959 to a 
peak at 47% 1970-1980 
BDS 
Decline attributable to clearing for 
BDl Trees & shrubs not id'ed 5.7 2.8 0.5 1.2 -4.5% housing and other landuses 
BD2 Shmbs & grasses 3.5 1.8 0.4 nil -3.5% 
BD3 Bare earth: <30% cover 3.4 1.0 0.3 nil -3.4"1.> 
TOTAL 12.6 5.5 1.3 1.2 -I 1.4% Decline attributable to clearing for 
housing and other landuses 
Water areas 
WWl River 23.4 22.6 21.9 21.6 - 1. 8(:1~ 
WW2 Natural lakes/depressions nil nil 1.9 nil 
WW3 Man-made lakes/drains 0.2 0.2 0.4 nil -0 ,2"'o Few drainage channels 
TOTAL 23.6 22.8 24.2 21.6 
SECTOR TOTAL 100.0 100.0 100.0 100.0 Note: all values round to nearest % 
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Table 5.2 Sector II, Vegetation and Landuses, 1948-1980,% Changes 
Sector n 
Groups Description -general 1948% 1959% 1970°o 1980% %change Comment 
River fringe 
RF I Reed ITingclflats: June us 1.7 l.l 1.5 0.9 .{U\"o Slow decline 
RF2 Sheoak: C.nbesa over reeds l.l 1.1 0.7 1.5 0.4% Variations may be due to interp error 
Adjacent landuses (pasture) contributing 
weeds - much in 1948-1959 was around 
ESBS and inland low-lands rather than on 
RF3 R~'Cd ± w~'Cd-grass mix 4.0 5.1 2.2 nil -4.0% the river 
Invasive from rubbish site and landward 
RF4 Kikuyu, Bulrush ovcr-nm 1.3 0. 1 4.3 4.3% land uses 
TOTAL 6.7 8.5 4.6 6.7 O.O'X, Reed loss replaced by invasive weeds 
Mudflats 
MFI Bare earth: <30% saltmarsh 3.1 0.2 2.1 0.1 -~.0% 
MF2 Saltmarsh species nil nil nil nil 
TOTAL 3.1 0.2 2.1 0.1 -, ,(Y'-'o Small decline 
Rh-e r flats: Introduced Landuses 
Railway Reserve land neglected after rail 
closure 1950s-progressively grassed; part 
FMI Paddock: former usage 4.3 10.8 7.7 nil -4.3% area under Reservation since 1930s 
Paddocks progressively turned over to 
FM2 Paddock: present usage 30.0 22.0 1.6 1.3 -28.7"/o rubbish site 1960-1 9&0 (H II then F M 3) 
Progressive grassing over landfill, by 19&0 
FM3 Grasscdllawned parks 15.5 11.3 . 25.8 39.9 24.4 % used as infom1al golf course 
TOTAL 49.8 44.2 35.2 41.2 -8.6 % Massive% altered and not returnable to 
other than parkland 
Native vege. 
NTI Trees & shrubs not id'ed 1.2 5.7 3.4 3.7 2.5'1 .. Slow rise 
Decline represeuts Paperbark loss as laud 
cleared for rubbish site & ESBS natural 
NT2 Sheoak & Pap erbarks 9.3 6.4 4.7 l.l -8.2% lake squ~-ezed landward 
NT3 Euctti)1JIS & Acacia 1.5 2.8 1.2 2.5 I.O'ro 
TOTAL 12.0 14.9 9.3 7.3 -4.7% Rapid decline in development boom erJ 
Exotic vegc. 
lTI Trees & shrubs not id'ed 0.2 nil 0.1 insignif .{).2% 
IT2 Single specimen: p !anted nil nil nil nil 
m Orcbard nil nil nil nil 
IT4 Other: invasivclplanted nil insij,'llif insignif 0.1 0. 1% 
TOTAL 0.2 nil 0.1 0.1 ·O.J" ·o Negligible 
Human impact 
HI.J Pathway/cleared ground 6.4 7.3 24.8 20.0 13.6% Clearing for rubbish site 
Hl2 Tenured land/structtlfes 6.1 7.6 7.2 8. 1 2.0"· .. Rising area under road paving 
1·1.13 lnfill sands nil nil 0.2 0.3 0.~% ~ 
Hl4 lnfi·astructure infiU nil nil nil 0.2 0.2"·., 
TOTAL 12.6 14.9 32.2 28.6 16.0% 1970-1980 peak due, in part, to use of area 
as rubbish site 
BDS 
BDI Trees & shrubs not id'ed 0.9 0.8 0.5 nil -0.9'!:. 
802 Shrubs & gra~ses 0.2 0.6 nil 0.1 -O. I~u 
BD3 Bare earth: <30% cover nil 1.5 nil 0.8 OJ\ I}{. 
TOTAL 1.1 2.9 0.5 0.9 .0.2·~{. L:mdward clearing 
Water areas 
WWI River 14.3 14.2 14.8 14.5 0.2t!.{, 
WW2 Natural lakes/depressions 0.1 0.1 1.2 0.6 0.5'}:, 
WW3 Man-made lakes/drains 0.1 0.2 0.1 nil .{).1 -~ .. 
TOTAL 14.5 14.4 16.0 15.1 0.6'~·n 
S F..CfOR TOTAL 100.0 100.0 100.0 100.0 Note: all values round to nearest % 
.. 
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Table 5.3 Sector Ill, Vegetation and Landuses, 1948-1980,% Changes 
Sector ill 
Groups Description - general 1948% 1959% 1970% 1980% %change Comment 
River fringe 
Decline in reeds coincides with a 1ise 
RF 1 Reed fringe/flats: Jun'"11s 5.7 4.5 1.3 1.2 -4.5% in invasive grasses 
RF2 Sheoak: C.obesa over reeds 2.1 4.4 4.1 3.1 1.0% Relatively stable 
RF3 Reed ± weed-grass mix nil 0.2 3.5 4.5 4.5% Rising invasive grasses 
RF4 Kikuyu, Bulrush over-nm nil 1.7 nil 1.7 1.7% 
TOTAL 7.8 10.8 8.9 10.4 2.6% Relatively stable 
Mudflats 
Rise 5% 1970-1980; poss. attributable 
to increasing use of leisure vehicles 
and horse training activities in areas 
MFl Bare earth: <30% saltmarsh 11.0 11.1 16.9 16.0 5.0% adj. to earlier mudflats 
Relatively stable after nil apparent un 
MF2 Saltmarsh species nil 6.5 5.1 6.7 6.7% 1948 
TOTAL I 1.0 17.7 22.0 22.7 11.7% Area doubled coincident with decline 
in grass-paddock use 
River flats: Introduced 1anduses 
FM I Paddock: former usage 6.4 3.9 6.9 9.6 3.2 % 
FM2 Paddock: present usage 19.4 15.2 14.8 nil -19.4% Shift from present to former usage 
Shift to grasses from other land uses, 
e.g. pasture, after rese1ved/resumed for 
infrastructure (may not be relevant, 
FM3 Grassed/lawned parks 25.2 7.4 9.0 22.3 -2.9% intcrp error) 
TOTAL 51.0 26.5 30.7 31.9 -19.2°/c> 
Native vege. 
NT l Trees & shrubs not id'ed 0.8 2.6 2.5 3. 1 2.3% 
NT2 Sheoak & Paperbarks 3.7 3 .1 1.5 2.0 -1 .7% 
NT3 Eucalypts & Acacia 1.1 l.l 0.8 2.6 1.5% 
TOTAL 5.5 6.8 4.9 7.7 2.2% Slow improvement 
Exotic vege. 
]Tl Trees & sruubs not id'ed 0.5 0.5 0.7 0. 1 -0.4% 
IT2 Single sp ecimen: planted nil nil nil nj] nil 
IT3 Orchard 0.5 0.5 0.6 0.4 -0. t"'o 
IT4 Other: invasive/planted nil nil nil nil nil 
TOTAL 0.9 1.0 1.3 0.5 -0.4% Slow decline 
Hu man impact ~ 
HI! Pathway/cleared ground 3.1 2.5 1.9 3.1 nil Relatively stable 
Rising in 1959 rep lacing J,'I11Sses as 
people occupy land, followed by 
decline with land resumed for freeway 
1-112 Tenured land/structures 2.4 15.9 9.3 7.3 4.9% infrastructure 
HI3 lnfill sands nil nil nil nil nil 
H l4 Infrastructure inftll nil nil nil nil nil 
TOTAL 5.5 18.4 11.2 10.4 4 .9 % See above H 12 
BDS 
BDl Trees & shrubs not id'ed 1.5 2.9 3.6 nil - 1.5"11. 
BD2 Shrubs & grasses nil 0.3 1.5 0.6 0.6% 
803 Bare earth: <30% cover nil nil nil 0.2 0.2% 
T OTAL 1.5 3.2 5. 1 0.8 -0.7% Decline attributable to human impact 
and intro landuses, particularly 
clearing for infrastmcture 
Wate r areas 
WW I River 15.4 14.7 15.9 15.6 0.2% 
WW2 Natural lakes/depressions 1.2 0.9 nil nil -1 .2'l'o Oxbow declining 
WW3 Man-made lakes/drains 0.2 nil nil nil -0 .2% 
TOTAL 16.8 15.6 15.9 15.6 
SECTOR TOTAL 100.0 100.0 100.0 100.0 Note: all values m und to nearest % 
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D Sectors I, II and Ill Used in this study 
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1 
1948 Vegetation Intepretation of 1948 Aerial Photography 
398,000 
398,000 
RIVER FRINGE: STI 
River bank exposed sands 
Reed fringe: Sea Rush 
Reed fi·inge: Sea Rush 
± weed-grass mix 
Reed flats (mixed Sea Rush and 
other species) 
Reed flats (mixed species) 
± weed-grass mi x 
Sheoak C.obesa: generally with 
thin Sea Rush understorey 
Dominantly Kikuyu invasive 
grasses ± weeds ± bulrush 
Bulrush 
RIVER FLATS: SALTMARSH 
Bare earth: clay-mud 
Bare ea1t h: clay-mud ± thin 
(<30%) saltmarsh cover 
Saltmarsh: low (<0.5m) species 
Saltmarsh: taller (Jm) species 
398,500 
398,500 
RIVER FLATS: Increasingly Modified 
Bare earth: <30% grass-weed cover 
Grasses: 30-80% Kikuyu-Couch cover 
Grasses: 80%+ Kikuyu-Couch cover, 
generally thick & unkempt 
Grasses: Planted and mowed 
Paddock-Cultivation: altered vegetation, 
present-day pasture or market garden usage 
Paddock-Cultivation: altered vegetation, 
(former riverflat) formerly human usage 
NATIVE TREES & SHRUBS 
Shrub: Acacia 
Trees-Shrubs: native species not identified 
Trees: Sheoak, non-local, planted 
Trees: Swamp Paperbarks 
••• Trees: Flooded Gum 
399,000 
399,000 
BASSENDEAN DUNE SYSTEM 
•••• Trees-Shrubs: species not identified 
..._  __. 
Trees-Slm1bs: on slope 
Bare earth: <30% grass-weed cover 
Shrub-Grasses: 30-80% cover 
Shmb-Grasses: 80%+ ground cover 
INTRODUCED TREES & SHRUBS 
Trees-Shrubs: species not identified 
- Single specimen tree: planted 
Bamboo 
Pine 
Poplar 
Castor Oil 
Lemon Scented Gum (non-local) 
399,500 
399,500 
0 
0 
0 
,..: 
<0 
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CHAPTER 6 DISCOVERING ENVIRONMENTALISM AMID 
LANDSCAPE AGENDAS: 1980s-PRESENT 
The resiliency of the river and land to endure while absorbing nt:glect and 
damage was, for 150 years, taken for granted. River and foreshore degradation, wetland 
losses, wheatbclt salinity, species extinctions and so on, all prompted rethinking the role 
of western culture within the environment. With respect replacing neglect, concern for 
the environment had emerged amid cultural agendas. How people balance these twin 
perspectives of what they want in the urban area dominates contemporary times. 
6.1 Shifting Priorities and Values 
Increasingly, public calls for something to be done about the health of the Swan 
and its foreshore have been voiced. Most recently this was after mid-2003 algae and fish 
death statistics and coincided with The West Australian newspaper's Save Our Swan 
articles. A number of prevailing contradictions, between what people say they want and 
how they behave, are evident. People expect government to 'do something' but do not 
want to contribute to the costs. Many blame developers while others buy the 
developments. People realise we need to change our priorities and behaviours and 
recreate foreshore wetlands at the same time as routinely admiring parklands on those 
same forcshores. The result of mixed messages is a chcquerboard of lawns, 
developments and semi-natural areas under varying levels of rehabilitation. 
6.1.1 Government and the People 
The 'when is government going to do something' approach to resolving the 
problems echoed through articles and letters. Weir (2003) suggested 'we desperately 
need one body with the expertise, ... dedication, budget, authority and ... courage' to 
commit to river care after naming nine agencies involved. Morgan (2003) suggested 
the problem may not so much be pollution as 'hesitant decision-making' and Tidy & 
Flynn (2003) asked, 'when is the Swan River Trust (SRT) going to become 
proactive'? Little comfort may be gleaned from the frankness ofSRT statements that 
existing programs to restore the Swan will take decades (Prycr,2003). 
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Practical 'do something' efforts cost money which brings us to the 'concerned 
when 1 am prompted but I am not going to pay for it' response adopted by many. A 
Survey, of June 24th 2003, found 73% of respondents believed the river was 
deteriorating and 'government not doing enough to protect it' (Martin,2003c). River 
health became the biggest issue after a June i 11 survey found 52% named 'algae 
blooms and pollutions' of primary concern (Martin,2003). Results seem to 'confirm a 
high affinity with the river' (Martin,2003). However, because they reflect newspaper 
article subjects immediately prior to polling, they indicate people are no less 
reactionary than government. 
A later survey found only 46% support for a levy to contribute to solving the 
river's problems (Martin & Buggins,2003). Government rejected the unpopular idea 
and stood accused, by MLA Bernie Masters, of accepting plodding rates of 
improvement. Masters added '$30,000,000 (all W A adults x $25 levy plus SRT 
$5,000,000 budget) could be used to revegetate riverbanks, create wetlands ... and 
improve catchments' (Martin & Buggins,2003). Rehabilitation is expensive. By way 
of example, $100,000/year ($500,000 over 5 years) (WRC,2002c) has not rurested 
vegetation decline over Baigup Reserve (I km of foreshore). On this basis, 
$4,000,000 over 4 years for SRT's Riverbank Program ("Funds for river 
projects",2004) will not rehabilitate lOkm of riverbank (Figure 6.1). $2,000,000 was 
the 2003-2004 price for returning a portion of Point Fraser foreshore, to a reed-rush 
'demonstration' wetland with natural nutrient-filtering conditions (Butler-
Taylor,2004). 
~:-:r Ji.~~~,;r~gbfZ];lab7t'~/,::,nd Map 14 (RHSJ, 
http://www. wrc. wa.gov.aulsrtlaboullindex.html (SRT,2002) 
Figure 6.1: Swan River Trust Management Areas. 
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6.1.2 Development and Parklands 
The 'blame the developers' approach coupled with calls for the environment to 
have priority a!ong the foreshore. Mclarty (2003) suggested SRT approval of 
developments at Fremantle, A.pplecross and elsewhere '1Om from the river edge' 
showed the Trust did not deserve public trust. He further suggested: 'the riverfront 
belongs to nature first, the public second aud developers never'. Nicol (200J) 
followed a similar theme saying, 'warnings about inappropriate development were 
serious' and, 'EPA and Government reassurances, wrong'. According to Riggert 
( 1978,p.32) the Metropolitan Regional Planning Authority (MRPA) (now DPI) 'will 
not recommend [non-recreational] development within the 100-year floodplain' yet 
they do occur. Such developments are the contemporary results of earlier foreshore 
losses, whether through title grants or reclamations. Once built on, the possibility of 
foreshore resumption to make it 'available' to wetlands or public use, is greatly 
diminished and cost prohibitive. Parkland can also be considered development in that 
it denies the river access to its floodplain and, in the Australian landscape, is not 
always appropriate. 
Those who buy foreshore apartments see private advantages in river real estate 
with green lawns. These are selling points and lifestyle preferences. If reed-sheoak 
foreshore was understood to be preferred then agents would not hesitate to show 
these things in advertising, but they don't, as Figure 6.2 reveals. Foreshore reserves 
are not depicted in a rehabilitated state. People have even cut down or poisoned 
foreshore trees in Bayswater, South Perth and elsewhere because trees obstruct 
'valuable river views' ("Spare axe",2004). 
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Balneum Apartments Real Estate advertisement mid-2003. Note the p01irayed emphasis on views 
and i 
Figure 6.2: Cultural Built Environment Preferences. 
6.1.2.1 The Bayswater experience: Urban encroachment 
Bayswater foreshore is without urban development but it does suffer urban 
encroachment onto land previously excluded by lack of elevation. Infill 
subdivisions are being walled and elevated to accommodate housing abutting 
foreshore reserves and parkland. The contiguous nature of residential areas 
provides limited opportunity for natural vegetation successions. Examples include 
in Sector II (Plate 6.13 & Figure 6.11) and in Sector III two housing areas have 
walling to 2.5m above natural levels. (Plate 6.20 photograph 52 & Figure 6.13). 
6.1.2.2 The Bayswater experience: Foreshore re-vitalisation and parkland 
Community rejection of ' urban modernity' saw attention tum foreshore 
restoration after rubbish site use. Council chose to perpetuate a 'garden city' 
theme of landscaped passive recreation areas (May,1997,p.329) (Figure 6.3). 
Engineering and health reasons, associated with potential exposure of rubbish and 
leachates including sulphate, phosphate and ammonia, and the site's floodplain 
location, combined to disallow non-recreational use. Leachates can build to toxic 
·levels in underlying soils and adjacent waterways. However, excavation of the 
rubbish, allowing for a return to floodplain wetlands, was not accommodated. 
Revitalisation included naming the foreshore 'Riverside Gardens', lawns, tree-
lined recreation- nodes, cycleways and a beach carved through the river fringe. 
Since then residents have rejected City of Bayswater (BCC) proposals for a 
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cultural centre and other buildings on the site. The main reasons were not wanting 
to risk compromising health, safety and environmental factors relating to the site 's 
history and concern it would ' ruin parkland ambience'. ("Centre back in 
favour",2003). 
From: (City of Bays water, 2004a) 
Figure 6.3: BCC Foreshore Masterplan 
6.1.3 Environmentalism and the Catchments 
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Particularly in relation to environmental matters, social change has manifested in 
shifts from both private and public to community interests. People are influencing 
public interests for a balanced, sustainable urban environment. Recreational 
parklands, such as Riverside Gardens, now share the foreshore with semi-natural 
• 
spaces, including Baigup Reserve, where the health of the environment has priority. 
Land resumptions, putting the foreshore into public management and ownership, 
address past decisions to 'take land' from estuarine use. This goes part of the way to 
keeping people 's 'camps away from the waterhole' (Trott, 2003) and creates the 
shared foreshore mentioned above. This has occurred in tandem with individuals, in 
Integrated Catchment Management (ICM) and Friends groups, recognising 
government cannot 'do it all' and volunteering their time and labour in revegetation 
programs to help the environment cope with human impacts. 
Responsibility for the river's health is shared with the ordinary person, 
government, industry and rural activities; all of society's landuses and behaviours. 
The cumulative results from near and distant activities are evident m ecosystem 
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degradation and provide impetus for a 'whole of society' approach for hehaviouoal 
change and environmental improvement. However, while nutrient overload in the 
Swan was identified 20 years ago (Southwell,2003), the 'whole of society' 
behavioural change is only now starting. The focus needs to shift from blaming 
others to meaningfully contributing to the quality of the river and foreshore. 
Reducing nutrient flows. returning the foreshore to its former wetlands, more funds 
including an environmental levy and less reliance on volunteer labour to care for the 
vast foreshore and catchment arc in order. 
With the exception of housing, all the study area has progressively been put 
under Parks and Recreation (P&R) zoning and the SRT Management Area extended 
to cover it. This linking of responsibility, mirroring the interconnected nature of the 
ecosystem, has better enabled rehabilitation to be effective. 
6.1.3.1 The Bayswater experience: Integrated Catchment Management 
Bayswater is well represented with volunteer groups. Bayswater Integrated 
Catchment Management (BICM) is active in tributary, drainage and foreshore 
re-vegetation and rehabilitation. Friends groups have formed for many wetland 
and bush areas. Volunteer and school group tree-planting days occur 
periodically, particularly in and around Baigup Reserve, Eric Singleton Bird 
Sanctuary (ESBS) and the Bayswater Main Drain (BMD). Most recently BCC 
agreed to support a management plan for Wright Street wetland rehabilitation 
("Restoration plan",2003) after local residents expressed interest in forming a 
'friends group'. 
6. 1.3.2 Baigup Reserve: A case for ongoing management 
During early years of Baigup reservation, between earlier land cultivation and 
later landcarc, the area was without eith~r form of weed suppression. At the 
same time, the hydrology was changed, by causeway construction, to a saltwater 
foreshore partially separated from fresher landward waters. Invasive plants, such 
as bulrush, kikuyu and thistles, out-competed local species to colonise disturbed 
ground and freshwater areas (SRT,1997a). With natural biodiversity under 
pressure it became obvious management was needed to halt this interval of 
degradation. In making the best of what had become a bad situation, a necessary 
part of bulrush-control was to create, anothl.-r unnatural hydrology, lakes. K!'1.gs 
Park today attests to how quickly invasive species can overrun native vegetation. 
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6.1.3.3. Bayswater foreshore nutrient filtering: Past and future 
Contouring and historic landuses indicate Bayswater Foreshore Study Area 
(BFSA) originally had settling areas where inflow water would have its nutrients 
filtered before meandering through intertidal vegetation to the river. These were 
at the foot of the Sector I scarp, ESBS and neighbouring swamps, and the Sector 
Ill oxbow. This pattern is what was recreated at the Point Fraser wetland but in 
Bayswater modificatimos hav" diminished these natural systems. Now Sector l 
lakes and causeway interrupt inflow allowing some settling but also inhibit flows 
to and from the river. Secto: II landfill has cut ESBS off from the river and the 
Sector III oxbow was severed by infrastructure. At the same time drains flow 
directly into the river. 
6.2 Infrastructure 
Extensions to regionally interconnected transr.·ort networks accounted for most 
construction in this period. A second bridge was built adjacent to Garrett Road Bridge, 
while a gas pipeline and earthen causeway dissected the Sector I reserve,. in 1986 
(SRT, 1997a) (Figure 6.4 and Plates 6.1 & 6.4). A vehicle access track, effectively 
demarking the reserve-private boundary, followed. Sector II parkland gained roads, 
carparks and a network of paved cycleways that extends across the causeway and Sector 
ill. Tonkin Highway construction in 1981-1984, on an earth mound jutting 150m across 
the floodplain in cast Sector III, raised the topography to 12m. 
6.3Interpretation of Vegetation and Landuses 
This was a period devoted to revegetation and rehabilitation in Sector I, and 
corrective rehabilitation in Sector II. Sector Ill continued to be largely unattended 
beyond modification to control mosquitoes and revegetation on land associated with 
new infrastructure. Urbanisation occupied the higher ground away from the river. 
Figure 6.4 shows the 1991 colour aerial photography while Figure 6.7 is the 2000 ortho-
photography. Figures 6.5 and 6.8 arc this author's interpretations of 19Sl and 2000 
photography respectively. Topographic contours for 1991, shown in Figure 6.6, help 
relate that yt:ar's interpretation to landforms. Tables 6.1 - 6.3 provide details of the 
vegetation and landu~e measures and changes (in percentages) discussed in this chapter. 
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6.3.1 Sectm· I 
6.3.1.1 Background vegetation conditions 
Baigup Reserve was, in 1983, described as one of the few undisturbed 
foreshore areas supporting a wide variety of waterbirds. It received management 
recommendations to 'encourage growth and regeneration of Indigenous flora' 
and 'allow only recreational activities compatible with flora and fauna 
conservation' (DCE,1993a,p.227). Subsequent to degradation and bulrush 
invasion the reserve gained government-community management. A sum of 
$500,000 was made available for weed control, native vegetation replanting and 
landform alteration to combat bulrush re-growth (WRC,2002c). 
6.3.1.2 Present vegetation status 
BCC, in its 2003-2004 Foreshore Plan, only marked east Sector I as a 
Protection Area (Figure 6.3). That area, where Sea Rush reedbeds (Plate 6.4, 
photograph 14) and paperbark stands are wide, suffered least modification under 
earlier landuses and best represents a natural state. Being close to Garrett Road, 
it is also most visible to, and frequented by, the community. Plates 6.1-6.4 show 
recent photography while photograph locations are indicated in Figure 6.9. The 
dominant vegetation and landuse groups in 2000 were Rfringe & NV (33%); 
Rflats, grasses (11 %) and HI (26%), after having been 30%, 26% (former 
horticultural) and 20% respectively in 1980. Figure 6.10 shows plots of these 
results. Of significance is the decline by half in the river flats group after 
• 
reservation. Gains went into infrastructure, landform-modifying lakes and native 
vegetation. 
% Sector I 
-< > ot( )o 40 Pre-1980 Post-1980 
(chapter 5 in {chapter 6 in 35 
this report} this report} 
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--·---- Water 1948 1959 1970 1980 1991 2000 
Figure 6.10 Sector 1: Line Graphs of Vegetation and Landuse Changes(%). 
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The apparent improvement in river fringe vegetation coverage to 17% is 
deceptive. Sheoak has decliiled by half and has only minor representation, yet is 
abundant across the river at Ascot. Weeds and rehabilitation dominate in 
historically more modified westera areas downstream from drainage outlets 
(Plates 6.1 & 6.4, photograph 6). Aquatic Salvinia and Parrot Feather weeds, 
both banned in Australia, have been found in the reserve ("Weed web",2004). 
Two lakes, 3% ~fthe total area and deep enough to inhibit bulrush re-generation, 
also deny that ll,OOOm 2 to reedbeds, paperbark and other vegetation 
regeneration (Plate 6.1, photograph 1; Plate 6.3, photographs 9 & 10). 
Rehabilitation has shown improvements in native vegetation coverage. 
Within this group paperbark, previously regenerating but now under stress 
("Plan to manage acid soils",2004), especially landward of the causeway, have 
been found to indicate elevated sulphate acidity in the soil (Plate 6.3, photograph 
10 & Plate 6.4, photograph 12). Vegetation s1ress and soil scalding ("Acid 
soils",2004) is understood to have resulted from 'alterations to drainage over the 
past 20 years' ("Baigup acidity",2004) that lowered water tables. Drying of the 
soil exposes naturally occurring iron sulphides to oxygen, and, in reaction it 
forms acid. Treatment and containment is occurring. Wetland disturbance and 
acid soils are not exclusive to Bayswater or the Swan River and are occurring 
nationally with national implications (King,2004). Herdsman Lake suffered 
similarly early in the 201h century. Acidity and the area's susceptibility to fires, 
as have occurred, are possibly the reserve's greatest present-day threats. 
Human impact coverage appears to have plateaued and tenured land occupies 
what will possibly be its full extent (23%). Causeway and vehicle infrastructure, 
together, account for 3% of the Sector, and like the lakes, consume river flats 
land. 
6.3.2 Sector II 
6.3.2.1 Background vegetation conditions 
The Environment Protection Authority (EPA), in 1991, undertook a Public 
Environmental Review (PER) of a BCC proposal to 'rehabilitate for public 
recreation' (EPA,I991,p.i) its Riverside Gardens foreshore, finding in favour of 
parkland landscaping as an improvement over the then existing condition of 
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public open space. Only minimal fringing vegetation was noted to have survived 
the site's former use. 
6.3.2.2 Present vegetation status 
Riverside Gardens, east of Hinds Reserve, witnessed revitalisation, discussed 
earlier, to improve the parkland amenity. Plates 6.5-6.16 show recent 
photography while photo locations and urban encroachments are indicated in 
Figure 6.11. The main vegetation and landuse groups, at 2000, were Rfringe & 
NV (10%); Rflats, lawns (50%) and HI (23%), after having been 14%, 41% 
(grasses) and 29% respectively in 1980. Figure 6.12 shows plots of these results. 
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Figure 6.12 Sector II: Line Graphs of Vegetation and Landuse Changes (%). 
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The river fringe has continued to decline to just 3% in 2000. Bamboo and 
castor oil trees grow along an abrupt 1 .5m rise immediately behind the fringe 
(Plates 6.9 & 6.11). That landform marks a clear disruption in vegetation 
successions. Introduced species, including kikuyu, migrate uninhibited 
downslope, but native vegetation has no opportunity to transition upslope where 
lawns dominate. Sheoaks are falling to river erosion (Plate 6.8, photograph 20). 
A beach cut through the fringe during the 1990s will forever disallow 
revegetation on 150m of foreshore (Plate 6.12). 
Revegetation landward of Hinds Reserve (Plate 6.6), adjacent to ESBS and 
along BMD (Plate 6.14) has been making islands and corridors of native 
vegetation. Tr~es planted during the 1990s were not all local species but have 
grown by an average 2-3 metres (Plates 6.7, 6.9, 6.12). The park appears less 
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barren as a result but birdlife absence suggests otherwise. Until more mature 
they provide little habitat or food for wildlife, unlike the favoured Eucalypts and 
paperbarks around Hinds Reserve where Port Lincoln Parrots, Rosellas, Magpies 
and Willy Wagtails are frequently sited. Gobba Lake tributary offers a sanctuary 
for Flooded Gums but is vvenun by introduced species. 
The river flats group continues to occupy half the Sector but is now mostly 
lawns. It is expected the human impact group will stabilise at about 20% of the 
Sector after cleared ground is lawned and further recreational facilities added. 
The closeness of the river flats-human impact relationship is most pronounced in 
this Sector where graph curves, in Figme 6.12, each reflect the other. Land area 
is passed between the two but not to other groups. Future re' egetation may 
change this. 
6.3.3 Sector Ill 
6.3.3.1 Background vegetation condit~gns 
W :ight Street Wetland has gained P&R status and is similar to Sector I but 
with events occurring 15 years later. Described in 1994 as a regenerated mudflat 
supporting a saltmarsh community, its landscape and wildlife significance was 
considered low 'representing highly degraded wetlands' (Klemm, Siemon & 
Wallace,1994,p.69). It continues to be subject to mosquito control measures in 
the form of a mid-1990s created drainage network. SRS:LD recorded the area as 
samphires, fringing paperbarks and sheoaks on the flat floodplain (SRT, 1997a). 
6.3.3.2 Present vegetation status 
Only in recent time .. , with construction of a cycleway, has this Sector been 
connected, in a cultural sense, to adjacent foreshore areas. Plates 6.17 - 6.21 
show recent photography, while photo locations, urban squeeze and the extent of 
a fire in Japuary 2004 are indicated in Figure 6. i 3. Sector III has the most even 
distribution of land area in vegetation-land1'se groups, in part because it has 
mudflats sharing the river flats areas. The domhmnt groups, at 2000, were 
Rfringe & NV (21%); Mudflats (17%); Rflats, grasses (22%) and H1 (20%), 
after having been 18%, 23%, 32% (former grasses) and 10% respectively in 
1980. Figure 6.14 shows plots of these results. In general terms, coverage lost 
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from the river flats and bare earth parts of the mudflats has been taken up by 
infrastructure and native vegetation. 
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Figure 6.14 Sector Ill: Line Graphs of Vegetation and Landuse Changes(%). 
The river fringe has suffered a slow decline when taking into account weed-
kikuyu-bulrush over-run which now constitutes just under half the 10% total 
area (Plate 6.19, photograph 50). Adoption by a 'friends group' and 
rehabilitation will help the Sector return to a more stable environment. Native 
vegetation coverage has improved to 11 %; mostly through replanting 
infrastructure slopes and flats trampled during highway construction. The 
replanted area is in the foreground on Plate 6.18. 
Saltmarsh vegetation is now prominent having doubled to 14% of the Sector, 
and, with bare-semi vegetated areas, take the mudflats to 17%. Significant 
regeneration of smaller saltmarsh species on the central more tidally affected 
areas has occurred (Plate 6. 19, photograph 50 & Plate 6.21). Taller samphires, 
surrounding this core, are also improving their coverage. Whether this 
regeneration continues if dry conditions are prolonged is to be seen. 
The oxbow of earlier years was, in 2004, without water poo Is and reeds have 
been replaced by grasses (Plates 6.17 & 6.20, photograph 52). Flooded Gum 
numbers adjacent to the cycleway and residential areas have diminished. Kikuyu 
and other grasses cover remaining flats areas. A recent fire burnt through one-
third of the Sector (Plates 6.17 & 6.18). While damage was mostly limited to 
lower branches of tree species, skeletal remains are all that indicate samphire 
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once occupied the saltmarsh north-east periphery. Re-colonisation by grasses 
seems greater than samphire regeneration. 
Infrastructure construction accounted for 11 of the 20% in the human impact 
group. With no further land available outside reserved areas, private tenure is 
unlikely to expand beyond approximately 12% of the Sector. Housing densities 
have increased and there is little ev idence of native vegetation in gardens. 
6.4 Conclusions 
The decision, made prior to 1980 and being put into effect since that time, to 
resume Swan River foreshore for a Regional Park effectively confined private 
ownership and behaviours to areas back from the foreshore and mostly above natural 
elevations of 4m. With the exception of housing and infrastructure, all the study area is 
now under P&R zoning and SRT Management. 
ln terms of area excluding the river channel, vegetation of all types, from the 
river fringe to saltmarsh, open woodland flats and dune system, has the opportunity to 
occupy 62% of Sector I, just 13% of Sector II and 76% of Sector III (Figure 6.15). 
Unlike Sectors 1 and III, where grass areas have been considered capable of being 
rehabilitated to a semi-natural state, the same consideration cannot reasonably be 
extended to Sector If parkland. The parkland 60% of Sector IT is not expected to be put 
under natural vegetation beyond some revegetation in peripheral areas and tree-planting 
on this now elevated area. It is no longer ' river flats' . 
Sector II 
Hinds Reserve 
Riverside Gardens 
c==J Exotic Vc1!clatio n C=:J Ri\'c r Flats 
Parkland 
Human Impact 
Sector Til 
Wright Street Wetland 
{Produced by $.Hames. 2004) 
Figure 6.15 Vegetation and Landuse over the non-river channel portion of 
BFSA in 2000 
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The charts in Figure 6.15 arc a summary of the most recent data, excluding the 
river channel, and clearly show the impact housing, infrastructure and other 
development has reducing land area available to vegetation. Particularly in Sectors 1 and 
Ill, revegetation on a scale necessary to restore the fringe-flats to an ecologically sound 
foreshore with nutrient-filtering capacity continues to be a possibility but will take time. 
Revegetation in Sector I, and rehabilitation in inflow drainage systems, such as BMD, 
to stern nutrient flows into the river commenced early in this period. Sectors II and Ill 
followed with corrective rehabilitation in overtly modified areas while revegetation and 
rehabilitation of Sector III mudflats-flats areas is soon to commence. 
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Table 6.1 Sector I, Vegetation and Landuses, 1980-2000,% Changes 
Sector I 
Groups Descr iption - gcner<:~l 1980% 1991% 2000% % .::hange %ch<tngc Comment relating to 1980-2000 c hange!\ 
s inte 19l<O since 1948 
River fringe 
RF I Reed fringe/flats: Junw.< 6.9 4.7 6.2 
-D.7"" 1.5% Reed & reed-mix tog. stable@ I 0% 
Recent improvement masks slow decline 
RF2 Sheoak: C.obesa over reeds 3.7 0.6 1.5 -2.2'7i· -1.2% overall 
RF3 Reed ± weed-grass mix 2.4 6.0 3.2 0.!-.'Yo 1.5% 
Bulrush (1.7%) increased but since 2000 
RF4 Kikuyu, Bulrush over-run 0.9 4.4 5.7 4.8% 5 .7% is being controlled/removed 
TOTAL 13.9 15.8 16.6 2 .7% 7.5% Slow improvement with reveg'rehab & 
re!!I!O programs enabl.ing the group to 
reclaim area from other group s [min 13.4. 
max 16.6%] 
M u<Ulats 
MFI Bare earth: <30% saltmarsh 0. 1 0.9 0. 1 0. 1% 
MF2 Saltmarsh species nil ni l nil 
TOTAL 0. 1 0.9 0. 1 0.0% 0. 1% Negligable 
Rive r nats: Introduced landuses 
Major declines as land area retuming to 
F MI Paddock: former usal,>e 21.1 12.2 5.9 -15 .2% -5.7% fringe. housing or lake usage 
F M2 Paddock: present usage 2.7 6.1 ni l -2.7'Y,, -17.7% Shift from present to fonner usage 
FM3 Grassedllawned parks 2.3 2.2 5.1 2Js0/t. 3.2% Rise adjacent to urban areas 
TOTAL 26.1 205 11.0 -15 .1 % -20.3 % Major decline coincident with land being 
put under reservation [min 11.0. max 
3 1.3%]. Land retuming to fringe 3%, 
hous ing 6% & lakes 3%. 
Native vege. 
NT! Trees & shrubs not id'ed 4.8 0.6 2.2 -2.6% 1.6% Regen & reveg 
Rise is mainly Paperbark regen after mid-
19ROs losses when pipeline-pathway cut 
t hrough & Sheoak plantingadj to cent ral 
NT2 Sheoak & Paperbarks 11.1 10.7 12.1 1.0% -0.5% pathway 
NT3 Eucalypts & Acaciu 0.1 0.4 1.8 0.8% 0.7% Regen and re-p Iant ing 
TOTAL 16.0 11.7 16.1 0. 1% 2.8% Reserve has been undergoing 
rehabilitation [min 11.7, max 1!!.3%) 
Exotic vege. 
Decline poss. result of being classified 
IT! Trees & shrubs not id'ed 0.0 1.5 0.3 0.3% 
-0.3"' under Hl2 tenured land 
IT2 Single specimen: p lanted nil nil ni l 
lT3 Orchard nil nil ni l 
IT4 Other: invasive/planted 0.5 0.5 0.6 0. 1% 0.6% 
TOTAL 0.5 1.9 0.9 0.4% 0.3% Most remaining exotics adj to urban areas 
[min 0. 1. max 1.9%] 
Human impac t 
HI! Pathway/cleared ground 1.9 2.8 3.1 1.2% 0.5% Mostly adj to constructions 
Urban creep ti·om landward side, 
ill2 Tenured land/structures 18.6 2 1.4 22.8 4 .2% 15 .9% increasing housing densities 
HB lnfill sands nil nil nil 
Hl4 Infrastructure infill ni l 0.1 nil 
TOTAL 20.5 24.2 26.0 5.5% 16 .5% Unlikely to rise llu1her - nil area available 
[min 14.4. max 26.0%] 
BDS 
BDI Trees & slll'ubs not id'ed 1.2 0.2 0.9 -0.3t~l) -4.X''·u 
BD2 Shrubs & grasses ni l 0.8 1.0 1.0% -2.5'!'~1 
BD3 Bare earth: <30% cover nil 1.0 0.2 0.2%. -3.2<1•o 
T OTAL 1.2 2.0 2.2 1.0 % - 10.4 % Slow improvement since 19KO [min 1.2. 
max5.5%] 
Water areas 
WW I River 21.6 22.3 23.7 2. 1% 0.3% Riverbank meandering ± erosion 
WW2 Na!lll'allakes/depressioos nil 0.5 0.3 0.3•. 0 .) 0 o 
2x lakes dug . much of this % ha~ 
rep laced the bulrush ( 1.7%) and grasses 
WW3 Man-made lakes/drains nil nil 3.2 3.2% 3.0 % (4%) classified above in river tr inge 
T OTAL 2 1.6 22.8 27.2 
SECTOR TOTAL 100.0 100.0 100.0 Note: all values round to neares/ % 
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Table 6.2 Sector II, Vegetation and Landuses, 1980-2000,% Changes 
S ector 1I 
Groups DescripLio n - general 1980% 199 1% 2000% %change %chango Comment ( 1980-2000 changes) 
S ilh! C 1980 sini.!C 1948 
Ri l'er fringe 
Decline matched by an increase in reed-
RF I Reed fringe/flats: Juncus 0.9 0.9 0.5 -0.4'7 .. - 1.2% mix 
RF2 Sheoak: C.obesa over reeds 1.5 O.S 1.3 -0.2"·• 0.2% Relatively stable 
RF3 Reed ± weed-grass mix nil 0.1 0.5 0.5% -3 .5% 
RF4 Kikuyu, Bulrush over-nu1 4.3 3.2 1.0 -3.3%. 1.0";., 
TOT AL 6.7 5.0 3.3 -3.4% -3.4% Decline & narrowing due to invasive 
weed species. Very low relative to Sl 
( 15%) &Sill (10%). [min 3.3, max 
!!.5%) 
Mudllats 
MFI Bare earth: <30% saltmarsh 0.1 nil insignif ntl -3. 1% 
MF2 Saltmarsh species nil nil nil nil nil 
TOT AL 0.1 nil insignif -0.1% -3. 1°'o 
Rive r llats: Introduced Landuses 
Fotmer usage (paddocks) rep laced by 
FM1 Paddock: former usage nil 1.8 nil nil -4.3% parkland & urbanisation 
FM2 Paddock: present usage 1.3 0.9 nil - 1.3°/n -30.0% 
Massive 50% of Sector under al tered 
FM3 Grassed/lawned parks 39.9 53 .1 49.8 9.9 % 34.3% landuse/non-nat ive parkland 
TOT AL 41.2 55.8 49.8 8.6 % 0 .0 % [min 35.2, max 55.!!%) 
Native vege. 
NTI Trees & shrubs not id'ed 3.7 2.6 1.8 -1.9'70 0.6% 
NT2 Sheoak & Paperbarks 1.1 1.7 2.0 0.9% -7.3% Reveg tree-p Ianting in some areas 
NT3 Eucal;q>ls & Acacia 2.5 2.4 2.7 0.2% 1.2')1,, 
TOT AL 7.3 6.7 6.5 -0.8'!1,, -5.5% Relatively stable since 1980, thus nil 
improvement [min6.5, max 14.9%] 
Exotic veg e. 
Dominantly p !anted adj to urban areas, 
lTl Trees & shrubs not id'ed in sign if 0.4 0.4 0.3% 0.2% roads & pathways 
IT2 Single specimen: planted nil insignif 0.2 0.2% 0.2% Increasing over time 
lT3 Orchard nil nil nil nil nil 
lT4 Other: invas ive/planted 0.1 0.5 0.3 0.2% 0.3% Invasive weed t rees Ue(.U" river 
TOTAL 0.1 0.9 0.9 0.7% 0.7%> T ree plant ingofnon-natives [min nil, 
max 0.9%] 
Human impact 
Decline attributable to paths being 
Hll Pathway /cleared wow1d 20.0 7.1 6.7 - B .3% 0.3% paved & chan~ngto HI2 
Rising areas under paved raods & urban 
Hl2 Tenured land/structures 8.1 8.6 14.8 (1.7% 8.7% squeeze from landward side 
HI3 In fill sands 0 .3 0.2 0.7 0.4% 0.7% In fill of' backyards' for in fill housing 
Hl4 Infrastructure in fill 0.2 nil 0.4 0.2% 0.4% Rise since 1980 
TOTAL 28.6 15.9 22.6 -6 .0% 14 .0% Increasing paving main reason lor% rise 
[minl4.9, max 322%] 
BDS 
BDI Trees & shrubs not id'ed nil 0.2 nil nil -0.9% 
BD2 Shrubs & grasses 0.1 0.8 nil -{).1% -0.2% 
BD3 Bare earth: <30% cover 0.8 nil nil ..o.X4X, nil 
TOTAL 0.9 1.0 nil -0.9% - I. I% A II lost to urbanisation 
\Vater areas 
Rise due to cutting a 'beach' into 
WW I River 14.5 14.4 16.6 2.1°1o 2.3'}n Riverside Gardens foreshore 
WW2 Natural lakes/depressions 0.6 0.1 0.1 -0.5"'• O, l 0 u 
WW3 Man-made lakes/drains nil 0.2 0.2 0.2% ni l 
TOTAL IS. I 14.7 16.9 I.S% 2.5% 
SECTOR TOTAL 100.0 100.0 100.0 Note: all values round To nearesl% 
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Table 6.3 Sector Ill, Vegetation and Landuses, 1980-2000,% Changes 
S ect01· lll 
Groups Description - general 1980% 199 1% 2000% % cha nge %c hange Comment ( 191!0-2000 changes) 
s incc 1980 sine~ 1948 
River fringe 
RFl Reed fringe/flats: .!uncus 1.2 1.6 0.9 -0.3% -4 .8% Slow decline 
RF2 Shcoak: C.obesa over reeds 3.1 2.3 4.1 1.0% 2.0"1<, Regen at east end 
RF3 Reed ± weed-grass mix 4.5 0.4 2.3 -2.2% 2.3% Rising invasive grass content 
RF4 Kikuy u, Bulrush over-nm 1.7 3.7 2.3 0.6% 2.3% Bulrush increasing at west end 
TOTAL 10.4 !!.0 9.6 -0.8% 1.8% Slow decline [min l!.O. max I 0.8%) 
Mudflats 
Reflects saltrnarsh rcgcncrat ion over 
fonnerly less covered flats & loss of 
MF I Bare earth: <30% saltmarsh 16.0 12.2 2 .7 - 13.3')1 .. -!D% mudflat to other groups 
MF2 Saltmarsh species 6.7 9.8 14.1 7.4% 14.1 %. Regeneration since I 980 
TOTAL 22.7 22.0 16.8 -5 .9 % 5.8% Decline appears due to peripheral 
invasion onto flats by grasses [min 
16.8, max 22.7%] 
Rive r flats: Introduced laoduses 
FMI Paddock: former usage 9.6 nil 0.4 -8.2% -6.0% 
F M2 Paddock: present usage nil nil nil nil - 19.4% 
Decline partially reflecting regen of 
salt marsh and nat ive species in some 
FM3 Grassedllawncd parks 22.3 26.4 22.1 -0.2% -3. 1% areas 
TOTAL 31.9 26.4 . 22.5 -9 .4 % -27.5% [min 26.4, max 51%) 
Native vege. 
NTl Trees & shrubs not id'ed 3.1 1.2 2.9 -0.2% 2.1 % 
Papcrbark stable, shcoak revegetation 
NT2 Shcoak & Paperbarks 2.0 1.5 3.1 1.1 % -0.6%. adj to M RD land 
NT3 Eucalwts & Acacia 2.6 2.5 5.2 2.6% 4 .1% Regen and rcvcg on & adj to M RD land 
TOTAL 7.7 5.2 11.2 3.5% 5 .6% Improving regen & replanting [min 4.9, 
max I 1.2%) 
Exotic vege. 
ITl T rees & shrubs not id'ed O.l 1.6 0.2 0. 1% -0.3% 
IT2 Single specimen: p lanted nil nil nil no I nil 
Lost as private land changes ownership 
IT3 Orchard 0.4 0.2 nil -0.4% -0.5% & usage, and subdivision takes place 
IT4 Other: invasive/p !anted nil nil 0.2 0.2% 0.2% 
TOTAL 0.5 1.8 0.4 -0. 1% -0.5% Slow decline with urban land usage 
change (min 0.4, max I.X%] 
Human impact 
Decline due to regen of Vel,<ctation over 
flats ± development on formerly 
HII Pathway /cleared ground 3 .1 3.8 1.7 - 1.4% - 1.4% cleared higher ground 
Recently subdivided land replacing 
l-112 Tenured land/structures 7.3 6.0 7.0 -0.1% 4.6% grassed areas 
lll3 Infill sands nil nil nil no I nil 
lll4 Infrastructure infill nil 8.4 11.4 11.4% 11.4% Freeway infrast rucllue inftll@ east 
TOTAL 10.4 18.2 20.1 9.7% 14.6% Infrastructure rep lacing formerly 
tenured land [min 10.4, max 20.1 %) 
BOS 
BDl Trees & shrubs not id'ed nil 0.4 nil nil - 1.5% 
BD2 Shrubs & grasses 0.6 1.1 2.9 2.3% 2.9% Reveg on & adj to M RD land 
BD3 Bare earth: <30% cover 0.2 0.8 nil -0.2% II II 
TOTAL 0.8 2.3 2.9 2.1 % '1.4% Revcg on & adj to M RD land partly 
returns area to fom1cr coverage (3%) 
Wate r areas 
Changing riverbank reflects increasing 
WWl River 15.6 15.9 16.4 O.X% 1.0% erosion and meandering 
WW2 Natural lakes/depressions nil nil nil nil - 1.2% 
WW3 M an-made lakes/drains nil 0.2 0.1 0. 1% -0. 1% Runnelling drainage across mudflat 
TOTAL 15.6 16.1 16.5 
SOCTORTOTAL 100.0 100.0 100.0 No1e: all values round to nearest % 
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398,000 
398,000 
RIVER FRINGE: STI 
River bank exposed sands 
Reed fringe: Sea Rush 
Reed fi·inge: Sea Rush 
± weed-grass mix 
Reed flats (mixed Sea Rush and 
other species) 
Reed flats (mixed species) 
± weed-grass mix 
Sheoak C.obesa: generally with 
thin Sea Rush understorey 
Dominantly Kikuyu invasi\•e 
grasses ± weeds± bulrush 
Bulrush 
RIVER FLATS: SALTMARSH 
Bare earth: clay-mud 
Bare eat1h: clay-mud ±thin 
(<30%) saltmarsh cover 
Saltmarsh: low (<0.5m) species 
Saltmarsh: taller (1m) species 
398,500 
398,500 
RIVER FLATS: Increasingly Modified 
Bare eat1h: <30% grass-weed cover 
Grasses: 30-80% Kikuyu-Couch cover 
Grasses: 80%+ Kikuyu-Couch cover, 
generally thick & unkempt 
Grasses: Planted and mowed 
Paddock-Cultivation: altered vegetation, 
present-day pasture or market garden usage 
Paddock-Cultivation: altered vegetation, 
(former riverflat) formerly human usage 
NATIVE TREES & SHRUBS 
Sluub: Acacia 
Trees-Shrubs: native species not identified 
Trees : Sheoak, non-local, planted 
Trees: Swamp Paper barks 
:
:::Trees: Flooded Gum 
Trees: other Eucalypt 
399,000 
399,000 
BASSENDEAN DUNE SYSTEM 
Trees-Shrubs: species not identified 
Trees-Shrubs: on slope 
Bare earth: <30% grass-weed cover 
Shrub-Grasses: 30-80% cover 
Shrub-Grasses: 80%+ ground cover 
INTRODUCED TREES & SHRUBS 
Trees-Shrubs: species not identified 
- Single specimen tree: planted 
Bamboo 
Orchard 
Castor Oil 
Lemon Scented Gum (non-local) 
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HUMAN IMPACT 
Pathway: cleared ground 
1 ••• Man-made structure: Building, Road, Path, 
Tenured land: private or Govt. 
modified usage 
Infill sands: Beach 
Infrastructure infill sands: 
Bare earth 
Infrastructure infill sands: 
<30% grass-weed cover 
:
::WATER AREAS River 
Natural watercourse: 
non-peremlial ± reed-grass 
-filled depression 
:
:::Lake: naturally generating 
Drainage channel: man-made 
Lake: man-made or enhanced 
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Figure: 6.6 
North 
Meters 
Scale I : I 0,000 
Projection: Transverse Mercator, GDA94, Zone 50 
This plan references: 
(DOLA, 1991) Run 11 , Photo 5024 
Reproduced with permission of the 
Department of Land Information, P377. 
(DOLA, 1991 a) Contours from Ascot Locality 
(DOLA, 1991 b) Contours from Bayswater Locality 
(DOLA, 1991 c) Contours from Redcliffe Locality 
D Sectors I, II and Ill Used in this study 
1991 Elevation Contours Overlying Colour Aerial Photography 
1991 Elevation Contours (metres) 
1991 Subject to 
Tidal Inundation 
0.3 AHD 
----· 0.4 
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100 Year Flooding 
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Figure: 6.7 
AlO 
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Scale 1: 10,000 
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Projection: Transverse Mercator, GDA94, Zone 50 
North 
This plan references: 
(DOLA,2000) Orthophotography 
D Sectors I, II and Ill Used in this study 
2000 Colour Orthophotograph 
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D Sectors I , II and Ill Used in this study 
RIVER FRINGE: STI 
River bank exposed sands 
Reed fringe: Sea Rush 
Reed fringe: Sea Rush 
± weed-grass mix 
Reed flats (mixed Sea Rush and 
other species) 
Reed flats (mixed species) 
± weed-grass mix 
Sheoak C.obesa: generally with 
thin Sea Rush understorey 
Dominantly Kikuyu invasi-i•e 
grasses ± weeds± bulmsh 
Bulrush 
RIVER FLATS: SALTMARSH 
Bare eat1h: clay-mud 
Bare earth: clay-mud ± thin 
(<30%) saltmarsh cover 
Saltmarsh: low (<O.Sm) species I•••• Saltmarsh: taller (1m) species 
2000 Vegetation Intepretation of 2000 Orthophotography 
RIVER FLATS: InCI'easingly Modified 
Bare earth: <30% grass-weed cover 
Grasses: 30-80% Kikuyu-Couch cover 
Grasses: 80%+ Kikuyu-Couch cover, 
1••• generally thick & unkempt Grasses: Planted and mowed 
Paddock-Cultivation: altered vegetation, 
present-day pasture or market garden usage 
Paddock-Cultivation: altered vegetation, 
(former riverflat) formerly human usage 
NATIVE TREES & SHRUBS 
Slmtb: Acacia 
Trees-Simtbs: native species not identified 
Trees: Sheoak, non-local, planted 
Trees: Swamp Paperbarks 
•••• Trees: Flooded Gum 
BASSENDEAN DUNE SYSTEM 
----•Trees-Shrubs: species not identified 
____ _, 
Trees-Shrubs: on slope 
Bare earth: <30% grass-weed cover 
Sltmb-Grasses: 30-80% cover 
Shrub-Grasses: 80%+ ground cover 
INTRODUCED TREES & SHRUBS 
Trees-Simtbs: species not identified 
- Single specimen tree: planted 
Bamboo 
•••• Orchard 
Pine 
Poplar 
Castor Oil 
Lemon Scented Gum (non-local) 
HUMAN IMPACT 
Pathway: cleared ground 
1 ••• Man-made shucture: Building, Road, Path, Bridge 
Tenured land: private or Govt. 
modified usage 
Infill sands: Beach 
Infrastmcture infill sands: 
Bare earth 
Infrastructure infill sands: 
<30% grass-weed cover 
:
::WATER AREAS River 
Natural watercourse: 
non-perennial ± reed-grass 
:
::: -filled depression Lake: naturally ge erating 
Drainage chamtel: man-made 
Lake: man-made or enhanced 
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BAIGUP RESERVE {View east} (January 2004). 
View from the cycleway on elevated ground just off Swan View Tee over, sequentially from LHS, residential housing and backyards, Lemon Scented Gums {Eucalyptus citriodora} 
(planted), ea1tb road separating urban from Reserve land, Bulrush {Typha orienta/is} beds, man-made lake, cycleway, Paperbark {Melaleuca rhaphiophylla} foreshore and reed-grass-
Bracken fern flats to Eucalypts bordering a retw·n to residential housing at RHS. 
BAIGUP RESERVE {View east} (January 2004). 
Closeup view of invasive weed-grasses, Bulrush 
{T.orientalis} and other exotic residential garden plants 
over land formerly used for horticultural, nursery and 
Closeup view of the Bulrush {T.orientalis} rimmed 
lake landward of the weed-grass edged cycleway 
dividing Baigup Reserve. 
market garden production. 8 Plate: 6 Baigup Reserve; Landward Side of Cycleway - Western End 
BAIGUP RESERVE {View east} (January 2004). 
Central Baigup Reserve cycleway fringe of mostly 
planted Sheoaks helping to stabilise the pathway from 
tidal waters. Bulrush at LHS is at eastern end of 
western lake. 
-BAIGUP RESERVE {View south-east} (January 
2004). 
Paperbark {Melaleuca rhaphiophylla) being 
overgrown and possibly smothered by ?vines. 
@ BAIGUP RESERVE {View south-east} (January 2004). 
Swamp Sheoak {Casuarina obesa), alive and dead, foreshore with Buhush-
reed-grass, including wild oats and thistle, where former Paperbark-reed 
flats have been lost or given over to earlier hmticultw-al activities. The area 
is now (2003-2004) subject to re-vegetative effmts. 
Two (2) views (above) of Paperbark {Mrhaphiophylla), both alive and dead, and reed-grass flats at the more 
modified western end ofBaigup Reserve. 
BAIGUP RESERVE {View south} (January 2004). 
Beach sands, sw-viving reeds and an almost dead 
Sheoak {C.obesa) at the river end of the central 
pathway. This is a popular and well-used riverbank 
access point within the Baigup Reserve area. Across 
river can be seen Ascot Waters housing and lawns 
bordering reed beds and a man-made canal separating 
the development from parkland on RHS. S I Plate: 6.2 Baigup Reserve; River Side of Cycleway- Western End /r'"~~""r~"~"··· ·~ll 
®:· . -
BAIGUP RESERVE [View south-east}· (January 2004). 
View over the centTal lake (man-made) from the elevated corner of Stone Street. Foreground is dominated by cleared residential 
land giving way down-slope to the Reserve central lake area. {see reverse view below). Ascot Waters, Belmont, housing 
development is in the background. This scene demonstrates how easily the 'river view' may be obscmed. Had there been a house 
in the foreground? as exist all along the residential sh·eet abutting the Reserve, then no 'public' view would be available. 
View from the central lake (man-made) and swTounding dense 
Paperbark and reeds up to Stone Sh·eet's elevated residential housing 
and exotic Willows, Palms, Poplars and Giant Reed {Arzmdo donox}. 
Note the sign-posted path of an underground gas pipeline. .. 
BAlGUP RESERVE {View east} (January 2004). 
Dense Paperbark {Mrhaphiophy11a) and reeds over red-clay-earth 
lowlands landward of cycleway and toward eastern end of Baigup 
Reserve. The 2 Pine Trees and background housing lie east of Ganett 
,_. Road and behind Hinds Reserve. 
8 Baigup Reserve; Landward Side of Cycleway - Eastern End 
BAlGUP RESERVE {View north-east} 
(January 2004). 
Health waming regarding the water quality 
within Reserve lakes. 
,., 
ofr~~~~·~p­
. "· ..,._ 
BAIGUP RESERVE {View south-west} (January 2004). 
Reed {Juncus J..:raussii} flats, with limited numbers of river-fringing Swamp Sheoak {Casuarina obesa), dominate the river side p01tion of the eastern end of Baigup Reserve. The cycleway 
is fringed, in part, by plantings of Sheoak and Eucalypt, but, mostly with dry weed-grasses. Note the continuing loss (death) of Paperbarks. 
@ BAIGUP RESERVE {2 Views north-east} 
(January 2004). 
Eastern end of Paperbark 
{Mrhaphiophylla} (alive and dead) and 
reed lowlands under some tidal influence, 
landward of the cycleway. Stone Street is in 
the background. A Flooded Gum {E.rudis} 
grows beyond tidal influence. This is the 
area suffering acidity scalding; the iron 
sulphate is apparent in the color of the soil. 
BAIGUP RESERVE {View north-east} 
(January 2004). 
Weed-grasses dominate the former 
cultivated eastern portion of the Reserve. 
Stone Street is in the background. 
@ 
SS: I Plate: 6.4 Baigup Reserve; Eastern End fP,..,.,.aoy ~.N ....... """"11 
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HINDS RESERVE {View south-west}. 
Photograph was taken approximately 
1930's-1940's showing the foreshore to 
have been very gently sloping, prone to 
tidal flooding and without natw·al 
vegetation. 
HINDS RESERVE {View east} (January 
2004). 
Beach sands, kikuyu {P.clandestinum) lawn, 
cycleway, children's playground, BBQs and 
Rowing Club buildings and carpark. The re-
vegetation area {Photo 17} is landward of the 
car park. 
HINDS RESERVE {View east} (January 
2004). 
View from the Baigup Reserve (west) side of 
the twin GatTett Road Bridges through to Hinds 
Reserve. The foreshore in this bridge area is 
dominantly sandy beach and Kikuyu lawns. 
~ I Plate: 6.5 Hinds Reserve; Garrett Road Bridge End IMOauoeaov~>.Hrmu. '"""1J 
...... 
Re-vegetation area immediately landward of the 
HINDS RESERVE car park. {View north-east} 
(December 2003 ). 
The formerly grassed area is being re-vegetated with 
Eucalypts, Melaleuca and Aca.cia. The carpark 
(foreground) has, since this photograph was taken, 
been re-bitumenised. 
Landward of HINDS RESERVE (View North-
east}, approx. 1 00-SOm from river. (March 1999). 
TI1e area is dominated by Flooded Gum E.111dis} 
and Paperbark {Mrhaphiophylla} around a 
naturally low-lying swampy depression and 
adjacent to an area of kikuyu lawns (west, in 
foreground), carpark (south, on right) and Milne 
Road (east, not visible). A<;cess to the raised 
walkway over and through this swampy area. can be 
seen at centre-left . 
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HINDS RESERVE, East of Rowing Club buildings. {View east} (December 2003). Few surviving reeds and Swamp Sheoak {C.obesa} at river edge with 
kikuyu lawns encroaching. The Sea Scout Hall at river edge in background. Trees on the Reserve lawn area, progressively p lanted over the past few years, 
include Sheoak and Eucalypts. T11e mass of trees (Eucalypt and Melaleuca) on LHS surrotmd a naturally low-lying, swampy area, oossiblv a 
level. 
HINDS RESERVE {Approximately 40m in view} @ 
(March 1999). 
Lawns and specimen tree plantings dominate the 
scene. The foreshore Swamp Sheoak {C. obesa) are 
partially inundated with the tidal debris line clearly 
visible approximately 3m from the river bank above 
the white-grey sand beach and across low-lying couch 
lawn. 
The small beach faces the SE winds while SW sea 
breezes direct wave action into, and undercutting, the 
steep (25cm high) grassed bank (visible on the right). 
Comparison views 1999 and 2003. 
(Hames, 1999) 
8 Plate: 6.7 Hinds Reserve /Producedby S.Hames. 2004/ 
HINDS RESERVE Shoreline {View 
east} (November 2003). 
Swamp Sheoak {C. obesa) roots continue 
to be exposed to river erosion. Foreshore 
reeds have been lost over the past 4 years. 
Comparison views 1999 and 2003. 
HINDS RESERVE Shoreline. {View 
east} (March 1999). 
At mid tide the Sea Rush {Jla·aussii} 
reeds are inundated. Swamp Sheoak {C. 
obesa} root systems are exposed {1-1 
112m wide between the slightly higher 
ground surface and the mid tide water 
level !Ocm down} forming a dense 
matrix and providing some protection for 
this section of river bank. A thin layer of 
sheoak leaf litter partially covers the 
brown clay-mud lying immediately under 
sheoak, giving way to grey sands in the 
river and grey-white on the exposed 
shore. 
RIVERSIDE GARDENS WEST- East of 
Beach on foreshore. {View south} 
(December 2003). 
Willy Wag tail (upper LHS) and its nest 
(lower centre) in foreshore Sheoak {C. 
obesa}. The Wag Tail vigorously 
defended its nest site from an 
approaching, non-barking dog (this is a 
dog exercise area) while being 
unperturbed by humans. 
RIVERSIDE GARDENS WEST - East 
of Beach on foreshore. {View south} 
(December 2003 ). 
Foreshore red-flowering Swatnp Sheoak 
{C. obesa}. 
@ . 
RIVERSIDE GARDENS 
WEST - west end of Beach. 
{View south-west} (December 
2003). 
Swamp Sheoak {C. obesa} 
completely uprooted by river 
erosion and collapsing. Kikuyu 
{Pennisetum clandestinum} is 
replacing reeds. 
:§:6 I Plate: 6.8 Hinds Reserve-Riverside Gardens; Foreshore Sheoak !t-roaucea•r~.nw ..... . ~1 
-RNERSIDE GARDENS WEST Milne Road foreshore immediately east of the Sea Scout Hall. {View east} (December 2003). 
?Natural depression at foreshore is surrotmded and encroached by Kikuyu and Bulrush {Typha orienta/is} . Sea Rush reeds {J.kraussii} and 
foreshore Swamp Sheoak {C. obesa} are nanttally occurring while the Sheoak on artificially elevated Riverside Gardens parkland (former 
rubbish dumping site) have been planted. Note the Giant Reed {Amndo donox} in this section of parkland-foreshore interface has been 
removed. 
RNERSIDE GARDENS WEST Milne Road foreshore. {View 
east} (March 1999). {Approximately 16m in view} . 
Lowlands (4-12m from bank) of mainly dry (at summer end) reed-
Bulrush lie behind elevated and !awned area at lower right of 
photos. While reed remain at the river bank Swamp Sheoak {C. 
obesa}, in this sector, grow landward in the more permanently 
waterlogged lowlands and not on the steeply inclined shore. The 
tidal debris line (approx. 40cm above low water level) includes dry 
plant material (sedge, bulrush, eucalypt leaves and twigs), plastics, 
aluminium cans, cigarette butts and a shoe. Exotic Giant Reed 
{A.donox} grow at the interface between the elevated !awned 
parkland (on left) and the foreshore zone. 
Comparison views 1999 and 2003. 
(Hames, 1999) 
8 I Plate: 6.9 Riverside Gardens West - Hinds Reserve to Beach; Milne Street Foreshore frroaucoaor<>.nom••· '"""1  
_. 
RNERSIDE GARDENS WEST {View south-east} (December 2003). 
Giant Reed {A.donox.}, Castor Oil {Ricinus communis), and Bulrush 
{Typha orienta/is} dominate the upper-to-lower transition slope 
approximately 10 metres from river edge and between Riverside 
Gardens parkland and foreshore. 
Swamp Sheoak {C. obesa}, both living and dead, and encroaching 
Kikuyu {P.clandestinum} dominate the foreshore. 
RIVERSIDE GARDENS WEST {View south-
east} (December 2003). 
Row of planted Acacia along the transition 
slope between Riverside Gardens parkland and 
foreshore. Kikuyu {Pennisetum clandestinum} 
is encroaching onto foreshore and displacing 
Sea Rush {J.Ia·aussii} reeds under surviving 
Swamp Sheoak {C. obesa} . 
RIVERSIDE GARDENS WEST {View south-east} (December 2003). 
Bulrush {T. orienta/is} dominating the upper-to-lower transition slope 
between Riverside Gardens parkland and foreshore. Swamp Sheoak {C. 
obesa} and encroaching Kikuyu {P. clandestinum} dominate the foreshore. 
o I Plate: 6.10 Riverside Gardens West- Hinds Reserve to Beach; Foreshore-Parkland Transition Slope lrroauoeaaro.n..,.,••· ' """11 
- - - - -- --~:;;:;:----
-RIVERSIDE GARDENS WEST {View south} 
(December 2003). 
Bulrush {Typha orienta/is} landward of foreshore 
Swamp Sheoak {Casuarina obesa). 
RNERSIDE GARDENS WEST {View south} 
(December 2003). 
Thistle with pink-purple flower and unopened buds, 
landward ofbufrush. 
RIVERSIDE GARDENS WEST {View south} 
(December 2003). 
White, yellow and pink flowering and seeding 
'cottonhead' weeds. Landward of reeds and bulrush. 
:::::: I Plate: 6.11 Riverside Gardens West- Hinds Reserve to Beach; Foreshore-Parkland Transition Slope Weeds IPtoeAJoedbys.H~~m ... 20041/ 
-RIVERSIDE GARDENS WEST Beach foreshore. {View east} (December 2003). 
Man-made beach, island and over water pergoda at edge of artificially elevated parkland (over former rubbish site) Wide open 
mostly shadeless lawn, cycleway and single planted trees, including Peppermint {Agonis} dominate. Note the changing foreshore 
shape and increasing lawn-grass coverage down-slope toward the beach. 
RIVERSIDE GARDENS WEST Beach foreshore- Roberts-Leake Roads. {View east, Approximately 25m in view} (March, 1999). 
Comparison views 1999 and 2003. 
(Hames, 1999) 
Kikuyu lawns, walkpaths and lighting over elevated lands are on the left. A "white sandy "beach" (imported sands) surrounds this small man-made meander in the Swan River. Couch grass tussocks encroach onto 
the foreshore devoid of local species or natural fom1. River grey sands extend, in places, 3-4m up-slope from low water level. View of the relatively flat (I :5) shore. The majority of boats pass river-ward of the 
small island (right) rather than through this shallow channel thus the island affords some protection to the shoreline. Boat wash, up to 40cm high, cut into the island; 25-30cm wash was sighted hitting rocky shore 
near the ronmda but had less impact within the meander. Incoming tides and sea breezes push accumulations of sedge and other tidal debris into the ba.y with the main build up on the shorter, more sharply angled 
NE sector. The more gently angled NW sector received little- no debris accumulation. The trees on the skyline (left) line the Eric Singleton Bird Sanctuary. 
tv 1 Plate: 6.12 Riverside Gardens West; Beach (rn;~gu~;e(;J by .;:,.ntrniJ.l', .:::IN"'} 
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RNERSIDE GARDENS WEST. {View north-west} (December 2003). 
View across parkland west of the central toilet block and associated car park 
(RHS) looking landward to housing. The visible housing is recent (1990's) 'in-
fill', effectively on the sub-divided backyards of earlier property divisions. 
This housing sits on recent ' land-fill', with limestone retaining wall surrounds, 
to elevate it above the 4m floodpla in. Early, pre-1980's, housing is on 
naturally higher ground behind this newer housing. Effectively there is no 
buffer zone between urban landuse and the parkland. 
RNERSIDE GARDENS WEST. {View 
north-west} (December 2003). 
View from BMD across parkland east of 
the central toilet block (green roof at 
centre-left). Single planted trees and some 
mantre Eucalypts over mostly Kikuyu 
lawns dominate the parklands behind a 
narrow foreshore fringe. 
Plate: 6.13 Riverside Gardens West- Beach to Bayswater Main Drain; Views Over Parkland 
@ RNERSIDE GARDENS WEST. 
{View north-west} (December 
2003). 
View across parkland east of the 
central toilet block (green roof at 
centre-left) looking landward to 
housing. Leake Street ends at edge of 
parkland at RHS of photo. Tree 
planting, exotic and native, is ' 
occurring along road and pathways. 
(May, 1997,p.74). 
Historical view south over Sector II "toward the Swan River flat 
(and Racecourse on opposite side) from a high point to the east of 
Slade Street. The riverfront is sparsely settled and mainly given 
over to paddocks." (May, 1997, p. 74). 
The visible housing is most likely to be along King William 
Street. 
..j::.. 
RIVERSIDE GARDENS WEST - Bayswater Main Drain BMD. {View east} (December 2003). 
Mature Flooded Gums {E. 1-udis} follow the BMD course (LHS) on areas above tidal influence. The Giant Reed 
{A.donox} (flourishing in 1999) has been removed and the area replanted with fast-growing, now mature, Eucalypts, 
visible at centre of scene, behind the reed-displacing kikuyu. Few Swamp Sheoaks {C. obesa} survive along this 
section of foreshore. Sediment accumulations at the BMD outlet are expanding into the river creating a sandbar. 
RIVERSIDE GARDENS WEST- BMD. {Approximately lOOm in view from bridge in north to Swan River in south} (March 1999). 
Comparison views 1999 and 2003. 
(Hames, 1999) 
Foreground shows the lawns and tree plantings of 'beautification'. Bayswater stormwater drain runs through to the Swan River. Tile drain outlet lies on low semi-immdated couch grounds after passing 
through the elevated (previously rubbish site) parklands to the north. In March-April the drain water was slow-very slow flowing. SW sea breezes and incoming tides move water up the drain (0-20m), 
resulting in scum and debris accumulations, reducing to only a slight ripple at20-40m from the river. Surviving Flooded Gums (E. mdis}, Giant Reed {A.donox) and Sea Rush {J.krausii} lie to the east. 
Plate: 6.14 Riverside Gardens West; Bayswater Main Drain 
- - --.-
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RIVERSIDE GARDENS WEST {View south-
west} (January 2004). 
Sea Rush {Juncus kraussii} I metre tall reeds at 
shoreline adjacent to BMD . 
~ 
-~ 
RNERSIDE GARDENS WEST - West of @ 
Bayswater Main Drain (BMD). {View west} 
(January 2004). View across BMD depositional 
red-brown sandbar, thick reed shoreline and 
Sheoaks to pergoda at BG West beach. This 
Figure's Reeds (below) were photographed at 
RHS of this image. 
RIVERSIDE GARDENS WEST {View west} 
(January 2004 ). 
30-SOcm tall bright, pale green reeds growing 
behind Juncus h·aussii at sandbar edge. 
RIVERSIDE GARDENS WEST {View west} 
(January 2004). 
1-1.5 metre tall reeds growing 2m from river 
edge behind Juncus h·aussii on land STI. 
Plate: 6.15 Riverside Gardens West; West of Bayswater Main Drain (BMD) Foreshore 
@ RNERSIDE GARDENS WEST - BMD. {View east} 
(January 2004). 
View across the BMD sandbar and outlet across Riverside 
Gardens East foreshore. Kikuyu lawns dominate the western 
side of BMD outlet while the eastern foreshore, 
approximately 20 metres deep, includes Sea Rush {J.kra11sii}, 
and some Sheoak, both encroached by kikuyu. A line of 
planted Eucalypts at the parkland-foreshore transition slope is 
just visible at LHS. 
Historical view east at the eastern end of Riverside 
Gardens {opposite Ascot Place, Belmont} (May, 1997, 
p. 3 7). Tit is is approximately the position of present-day 
Riverside Gardens East foreshore car park. 
(May, 1997,p.37 
From Bottye Library) 
RIVERSIDE GARDENS EAST. {Approximately 20m in view from river end of 
swamp (left) to river (right)} (March, l 999). ' 
Dry Bulrush {Typha orienralis) starkly mark the water course and lowlands through 
this section with kikuyu infestations over the more elevated areas (0.25m + above 
water level). Sheoaks {C.obesa} are at the river shore with Flooded Gum {E.rudis} 
landward following the watercourse. 
RIVERSIDE GARDENS EAST. (Marcb, l 999). A thick thatch of tidal debris accumulation and humus layer 
lies tmder the sbeoaks, on kikuyu within the bulrushes. T11e area shown here is fully intmdated at high tide, 
spongy and waterlogged the remainder of the time. Soils in this area are heavy deep brown mud-clays forming 
near vertical banks (20-30cm high) to the minor tributary which rtmS north (to the left) between the sbeoaks 
seen here. The dark mass (centre right) in the river is the remaining smmp of a deceased sbeoak. Public access 
to the foreshore is not denied but is difficult and not assisted. Pathways veer away from the river curving 
lOOm north to pass landward of the swamp. The area in the backgrotmd (includes sedge, sheoak, bulrush and 
,..... saltmarsh species) bas historically received 'mosquito control' treatment and linle or no land care. 
0:: Plate: 6 16 Riverside Gardens East; Bayswater Main Drain to Gobba Lake Tributary Immediately East of the Historic Railway Crossing 
_. 
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WRIGHT STREET. {View south} (January, 2004). 
Scenic view taken from the new housin g at approximately the same position as in 2001 (below). 
Image shows the extent of a low intensity fire (!Soh January 2004). Eucalypts (6m+), at LHS, show burning mostly at lower trunk and leaflevels while Paper bark {M rhaphiophylla} (4m), at foreground. and Swamp 
Sheoak {C. obesa} (3-6m), off LHS, tended to bum to their full height. Saltmarsh vegetation (60-80cm), river side of Melaleuca, burnt entirely leaving skeletal remains while grasses, on flats to LHS, were totally 
btmlt leaving bare ground. The formerly reed-filled and tidally-influenced ox-bow is now virtually dry, with ?emergency service track evidence it is passable by large vehicles. Reeds and landward Melaleuca have 
been lost over the past 2 years. 
WRIGHT STREET. {View south} 
(August,2001). 
Scenic view taken from the new 
housing area to the north and from 
an elevation of approximately 5 
metres above the 'flats'. 
The Bayswater City Council 
walklcycleway is in the 
foreground with a view 
sequentially through Flooded Gum 
{E. rudis}, across samphire flats to 
the Swamp Sheoak {C. obesa} 
Swan River fringing vegetation. 
Note the dead Eucalypt in scene 
centre. 
Plate: 6 . Wright Street; View From Housing Estate 
Comparison views 2001 and 2004. 
(Hames,2001) 
-WRIGHT STREET. {View south-west} (January, 2004). 
Scenic view from Redcliffe Bridge over cycleway. Comments regarding the nature of vegetation burning, on 
previous photograph, are also relevant here. A lack of undergrowth grasses and sparse tree planting on land 
elevated for bridge construction has inhibited the up-slope spread of the January 15•h, 2004 flre. TI1e high 
moisture content of the smaller saltmarsh vegetation (20-40cm) and soils at centre-right of this scene has 
also protected it from burning. 
WR1GHT STREET. {View west} (January, 2004). 
Foreshore view from Redcliffe Bridge. A cleared sandy track, not visible, approximately 15 metres from the 
shore delineates the protected and therefore surviving foreshore reeds, Swamp She oak {C. obesa} and 
Paperbark {M rhaphiophylla) from landward Paperbark, Eucalypts and grasses in the fire zone. 
oo I Plate: 6.18 Wright Street; Redcliffe Bridge Fire Zone B~~""Y~·"·"··· ·~Ii 
....... 
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(Hames,200 I) 
WRIGHT STREET {View south-east Swan River foreshore} (August,200l). 
This view shows the general mix of succulent, sam ph ire, grasses occurring behind Swamp Sheoak {C. obesa} and sedge along the river 
foreshore fringing-tidal zone. Sedge rarely occur more than 2 metres from the riverbank and only on lower lying areas. Sedge do not re-occ~rr 
in or along the drainage channels but Swamp Sheoak do to some extent. 
WRIGHT STREET {View south-east down the southern portion ofN-S drainage channel and across the 'flats'} (August,2001). 
Bright red succulents, generally only I 0-20cm high, grow across open, regularly inundated flats within the area of the former ox-
bow/drainage channels. The flats are .fringed by taller, 20-60cm, samphires and grasses, on more elevated and disturbed areas, and 
separated from the Swan Ri ver by Sheoak/sedge fringing vegetation. Paperbark {M rhaphiophylla} and Flooded Gum {E.mdis} fringe 
the landward side of the flats {see Photos 46-46A}. 
Plate: 6.1 Wright Street; Foreshore and Saltmarsh Flats 
WRIGHT STREET {View as previously}. (January,2004). 
Grasses both green, in the channel and tidally-influenced, and dry, 
on higher ground, dominate the view and have, in part, replaced 
fom1er reed-succulent vegetations. 
Comparison views 2001 and 2004. 
WRIGHT STREET {View south down the N-S drainage charlllel 
to the Swan River}. (August,2001). 
Bright red succulents, generally 10-30cm high, grow in mid-high 
tide inundated areas near the drainage charmels. Fresh green 
winter grasses are seen on elevated areas, whether earth mounds 
within the salt marsh, on topographically altered foreground slopes 
with lupin? weed growth or areas, (RHS of photo), where historic 
usage/alteration has disallowed nanrral vegetation to persist. 
WRIGHT STREET. {Distance view west to elevated 
'old rubbish tip site'} (August, 2001). 
The 'old rubbish tip site' , in the background, is now 
an area of grass/weed covered earth mounds to 
approximately one metre high. There is an abrupt 
topographic and flora discontinuity between the low-
lying samphire foreshore vegetation and elevated 
introduced weed species of this site. 
Flooded Gums {E.rudis} along the Gobba Lake 
tributary are in the distant background. 
(Hames,2001) 
Comparison views 2001 and 2004. 
.. 
WRIGHT STREET. {View landward north-west up 
to new housing estate} (January, 2004). 
This new housing is on artificially elevated and 
limestone-walled residential land. 
Salm1arsh vegetation continues to survive (across 
centre of photo) while there is grass growth both 
landward and on the river side (foreground). The 
whiteness and dryness of this formerly tidally 
inundated track shows a changing and drying 
environment as the marsh is continually drained. 
WRIGHT STREET. {View landward north up 
the N-S track} (August, 2001). 
Note the stark differences and sudden 
discontinuity in topography and vegetation. 
Foregrmmd shows relatively natural mix and 
progression of saltmarsh, shrub and sheoak on 
flat low-lying damp lan<i. In the background 
lies the elevated grass and housing areas. 
Remnant Flooded Gums, centre on photo, 
mark the divide. The distance from housing to 
landward edge of wetland is <20 metres. 
(Hames,200 1) 
~ I Plate: 6.20 Wright Street; Human Impact Parkland and Former Rubbish Site !Proctuoodbr s.H..,•s. 2004/l 
...... 
N 
,..... 
All photographs on this Figure are from Hames,2001. r ..._..... ... ;; ~ 
Plate: 6.21 Wrigth Street; Saltmarsh Vegetation 
Smaller succulent and samphire 
mixed. 
Foreground • Succulent 20-30 em, 
red-green. 
Background - 20-30cm samphires, 
green-red. 
Samphire, green-red, 60cm, in 
foreground. 
Background shows grasses 
growing at the edges of bare 
mudflat ground and 
encroaching into the saltmarsh 
mudflat. 
This photograph was taken 
looking into the central 
mudflats area from the north-
west. 
Samphire, green-red, approximately 40cm high, growing in earthy-
mud-day soil holding 2mm of water on surface at mid tide in 2001.. 
LHS -a 20-30cm samphire, green-red. 
Foreground - yellow flowering weed . 
CHAPTER 7 SUMMARY AND CONCLUSIONS 
The findings of this study on the historical geography of the Bayswater 
foreshore agree with the commonly held belief expressed by Barrass (2003a) that 'to the 
untrained eye, the upper reaches of the Swan look pristine ... hectares of parkland and 
eucalypt'. We know that fringing and flats wetlands are vital to the maintenance of 
biodiversity, riverbank stability and waterway qpality by filtering sediments, nutrients 
and pollutants and providing habitat (Bird,l967,p.379). The Swan River riparian 
corridor is one of the few remaining connections between remnant vegetation across the 
Swan Coastal Plain. It also fonns a part of the comprehensive network of foreshore 
public open space. It has environmental, cultural and spiritual importance to 
Australians, Aboriginal people, and those of settler and migrant origins. Yet in this 
seemingly pristine foreshore, and with the exception of fringing reedbeds and saltmarsh, 
native vegetation has declined to 30% or less of probable pre~settlement areas, and are 
within the Environment Protection Authority's (EPA) predicted threshold for 
exponential losses. That half the study area currently has environmental priorities 
governing its use and management, and revegetation programs are in effect, provides 
hope for future foreshore sustainability. 
7.1 Decisions and Interests 
Settlers in the BaySwater area did form an attachment to their new surroundings. 
However their sense of place was tightly bound to the river and foreshore as a source of 
community pleasure and respite from isolation and the hot summer climate, rather than 
an appreciation of the natural environment. Today, people's connection with the river is 
just as strong for the same reasons, but a connection with native vegetation and aquatic 
ecosystems is also developing. In contrast, the Aboriginal relationship with land was, 
and continues to be, one of equality and respect, each supporting and providing for the 
other. It has taken more than 170 years of change and degradation in the landscape for 
Australian thinking to be brought closer to that Aboriginal understanding. 
Circumstances have reminded us that everything we do directly or indirectly affects the 
environment and that 'humankind is but one thread in the web of life' (Davies,2003); no 
more, no less than any other. 
122 
Following a 1930's decision to put ' community interests' before private ones 
and resume a part of the foreshore for public open space, came the 1960s Metropolitan 
Region Scheme (MRS) decision to create a regional park over the entire Swan River 
foreshore. That decision came to fruition in Bayswater via two avenues reflecting 
differences in landuse at that time. In the broad undeveloped floodplain of present-day 
Baigup Reserve and Wright Street, most resumptions were from private ownership. At 
present-day Riverside Gardens, community interests had to wait for government policy, 
knowledge and science, in combination, to show that ' public interests' , in the form of a 
rubbish site, also had no place in an estuarine environment. Today the Parks and 
Recreation (P&R) zoned foreshore is a corridor with native vegetation reserves and 
parkland in equal proportions. Community and ecological interests govern 
contemporary decisions and behaviours directly impacting the foreshore. Indirectly, 
private and distant behaviours continue to affect foreshore and river quality. 
7.2 Trends in Vegetation and Landuse since Settlement 
Baigup Reserve (Sector I) has retained a succession of vegetation and landform 
zones from the river landward. A broad intertidal, Swan Complex reed-wetland precedes 
a broad paperbark swampland to the foot of a steeply rising Bassendean Dune System 
scarp around the entire landward edge of the Sector. Post-settlement landuse included 
nurseries and market gardens behind the inaccessible and unusable wetlands (1 830s-
1960s), before pending resumption was accompanied by bulrush-weed grass invasion 
(1970-1 980s). Currently, the area is a reserve under rehabilitation, as shown in Figure 
~ 
7. 1 ), and surrounded by housing. 
Figure 7.1 Baigup Reserve under Rehabilitation 
Wright Street Wetland (Sector III) has evolved from predominantly low-lying 
Swan Complex grassland between an oxbow and the river (pre-settlement), to grazing 
paddocks and grasses (post-settlement-1950s). Saltmarsh on an emerging mudflat 
within remnant paddock-grass flats (1960-1980) slowly developed (Figure 7 .2). Today 
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the saltmarsh mudflat is the prominent feature of the foreshore reserve sharing the 
Sector with minor components of housing, Bassendean Complex vegetation and 
revegetation areas. 
Figure 7.2 Wright Street Wetland 
Baigup Reserve and Wright Street represent contemporary environmental 
awareness and ecological priorities. They conjure a sense of place within the Australian 
environment. Reservation has been followed, albeit slowly, with revegetation and 
rehabilitation and both reserves have ·been adopted by Friends groups. It is there we 
express a sense of home, of belonging in our locality, and accept, respect and appreciate 
our naturally occurring and uniquely Australian foreshore wetlands and the local plants 
that belong there. Present and future landcare is expected to improve these semi-natural 
areas with local vegetation replacing invasive species and providing wildlife habitat and 
food sources in addition to all-important nutrient-filtering for the river and catchment. 
Hinds Reserve-Riverside Gardens (Sector II) evolved from an area dominated by 
broad Swan Complex floodplain flats of open-woodland Flooded Gum interspersed with 
reed-paperbark swamp (pre-settlement), to paddocks-market gardens and a small A-
Class Reserve (post-settlement-1959). Development-era cleared ground and rubbish site 
~ 
landfill ( 1960-1980) followed before establishment of its vast present-day lawn 
parkland, as shown in Figure 7.3. Urban encroachment abuts the parkland. 
Figure 7.3 Hinds Reserve- Riverside Gardens Parklands 
124 
'Cultural landscape' continues to be associated with things created and 
'cultural'. It is what many think of when they hear 'Parks and Recreation'. Hinds 
Reserve and Riverside Gardens represent 'cultural landscape' disconnected from the 
environment in which they are located. They are aesthetically pleasing beach and green 
lawn landscapes over which unintenupted views and · cultural pursuits govern future 
form. The modified ecology supports neither the remnant fringe nor adjacent waterway 
and cannot be considered a part of an environmentally sustainable system. 
It has been difficult to ascertain the exact extents of native vegetation for the 
early-1800s over the Bayswater foreshore. Without early settler affinity, its significance 
and extents perhaps went unrecorded. A probable vegetation status at settlement has 
been extrapolated from this author's vegetation interpretations and available 
topographical contouring. Figure 7.4 enables comparison between probable pre-
settlement and current vegetation extents. In terms of the non-river channel portion of 
the BFSA, native vegetation currently has 41% available to it. This may rise to 50% 
with revegetation programs in effect. 
Probable pre-settlement vegetation 
Flooded Gum-grass 
Open woodland 
51% 
Fringe reed-shcoak 
Fringe 
10% 
Paperbark swa mp c:::::::::::J Mudflats 
Eucalypt-grass woodland c:::::::::::J G rass fl ats 
Basscndcan Dune System 
2000 data excluding the river channel 
24% 
Housing & 
Jnfrastmcture 
A1fan-made 
Lakes 1% 
Park Lawns 
Man-made Lakes 
Human Impact 
Fringe 
11% 
~~~-~;.[~'il Native vegetatio 
Eucalypt 7% 
{Produced by S.Hames, 2004} 
Figure 7.4 Probable Vegetation at Pre-settlement and Comparative Vegetation in 
2000 
It is worth reiterating at this point that this has been an interpretative vegetation 
and landuse study and statistics derived are not absolute. Tables 6.1-6.3 detail the 
interpreted changes in coverage for each vegetation and landuse type and group, as 
percentages of each Sector through 1948-2000, and will not be repeated here. 
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7.3 Cultural and Ecological Cbange Corr,lations 
Human impacts on the Bassendean Dune System represent what is considered a 
permanent change in landuse and associated vegetation loss. The high ground has 
become the near~exclusive domain of urbanisation. Across all Sectors Bassendean 
Complex vegetation has been almost entirely replaced by housing and roadways; 
sacrificed as unworthy of preservation due to lack of aesthetic appeal and tall trees. This 
is similar to other parts of the Swan Coastal Plain and along the river. If it is safe to 
assume Bassendean Complex vegetation would have occupied all dune land, then that 
vegetation has declined to I 0% of its probable pre-settlement coverage. Piivate gardens 
an.d street verges rarely include local vegetation species but this may improve with 
water restrictions and greater community, and Council, awareness. 
Since settlement the river flats have been the focus of a variety oflanduses from 
low impact to near permanent. However, the condition of the flats today cannot be said 
to result directly from early settler or later agrarian attitudes or activities within the 
foreshore corridor. Broad, floodplain soils and grass~ flats were valuable for agriculture 
but land-alteration was only to the extent accessibility allowed. Similar processes would 
have been operating throughout Australia as settlers took up floodplain land. Native 
vegetation v. as replaced by introduced species, but landfonns were little modified, 
unlike inland wetlands where infilling preceded more pennanent changes. Agrarian 
activity has not rendered the foreshore incapable of being rehabilitated to a near natural 
state. Rather, a period of perhaps 20 years of neglect, after private ownership ended, 
was what appears to have allowed peJVasive weed-grasses to overrun reserves and 
diminish natural biodiversity. It is to counter this weed growth that revegetation and 
rehabilitation has been directed. 
It appears much of the ecological harm suffered by the foreshore has, as Noel 
Nannup eloquently put it, 'c[o]me from outside' (Casellas,2003b); from sources atid 
decisions made for the benefit of suburbia and industry in the catchment. Landfill 
replaced important waterbird feeding grounds and wetland habitat before understanding 
of wetlands ecological benefits, or an affinity with their aesthetic qualities, developed in 
the community. It severed many of the successions and inter~connections between the 
river fringe, the floodplain and dune vegetation ecosystems. As did drainage, power and 
transport networks. Drainage systems, constructed for the benefit of inland landowners, 
a~:t as conduits for pollutant outputs from distant behaviours to drain to the river and 
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contaminate foreshore areas. Potential contamination by landfillleachates creates long-
tenn issues. Causeway construction interrupted hydrology and urban encroachment 
abruptly tenninates the floodplain. Direct foreshore modifications have ceased. 
However, past changes to landfonns and hydrology restrict what rehabilitation work can 
be done. Activities with indirect consequences for the foreshore are slowly being 
reduced. 
Ecosystem sustainability is enhanced by vegetation extents and in maintaining 
natural successions and interconnections. This is no more evident than in Baigup 
Reserve and Wright Street. These reasonably undeveloped areas continue to support 
fringing vegetation at historic levels. Not unexpectedly, the fringe has natural flats 
vegetation providing a protective landward buffer. Native vegetation is enjoying the 
benefits of recent revegetation programs and is expected to continue to improve. 
Opportunities for foreshore Swan Complex vegetation to transition to inland 
Bassendean Complex continue. However, the same cannot be said for Hinds Reserve-
Riverside Gardens. There, Flooded Gum open woodland and Swamp Paperbark 
swampland, once supporting the river fringe, have declined from positions of 
prominence to 30% of their probable pre-settlement extents. Parkland lacking in 
biodiversity is their replacement Topological changes prohibit any part of Riverside 
Gardens being returned to paperbark swampland with settling-pond qualities. Peripheral 
revegetation is occurring and elevated areas could be vegetated if that was the 
community will. The prevailing cultural attitude is that Riverside Gardens is a place for 
cultural expression and will remain an open-space lawn landscape. 
7.4 Sustainability of Our Foreshore 
There have been significant declines in natural vegetation. However, the extent 
of native vegetation loss in Hinds Reserve-Riverside Gardens serves to distort statistics 
and nullify gains, or potential improvements, in other areas. The parkland is close to a 
mono-species environment, whereas Baigup Reserve and Wright Street have retained 
much of their former biodiversity. As a whole the Bayswater Foreshore Study Area 
(BFSA) may be sustainable but only because environmental priorities and landcare in 
Baigup Reserve-Wright Street is compensating for losses in adjacent landscapes. 
Semi-natural areas continue to be described as environments and reserves. Areas 
for people and cultural pursuits are called parks or gardens and are predominantly 
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ecologica1ly unsustainable lawn environments. 'Cultural landscape'. as a description for 
all BFSA, cannot be considered to adequately recognise foreshore ecological values. 
This part of the Swan River system is not considered stable or improving. 
Community awareness for foreshore wellbeing has been heightened by 
government, community and media reporting and education programs. Attitudes are 
shifting and behavioural change is occuning. More people are forming Friends groups 
to help the environment recover from our past misdeeds and others are challenging 
nearRriver and coastal development proposals. It is a slow process. The message is 
unlikely to have reached all people. Sustainability is neither entrenched in the 
community and nor are revegetation and rehabilitation normalised. Society continues to 
appear divided over what sort of environment is appropriate for foreshore areas and who 
bears responsibility for its care. This is the persisting trend. ReRestablishing Aboriginal 
values in the wider community may bring people and the environment to a harmonious 
relationship and return balance to the river and foreshore. A commitment by society as a 
whole to support and preserve the river we all love, and its environment, is still 
evolving. 
The historical geography of Bayswater's once pristine foreshore was the focus 
of this study and the approach taken, in evaluating native vegetation and floodplain 
landuse, could be applied to the entire Swan River foreshore. The methodology and 
study techniques also have application in other environments and settings. Now it is 
important to shift the focus to present and future efforts to respect and rehabilitate the 
remaining ecology in a timely manner. Foreshore reedbeds and floodplain vegetation 
have the same rights to exist as people. We have a responsibility to respect those rights. 
128 
REFERENCES 
129 
"Acid soils in wetland reserve". (2004, April 6). Eastern Suburbs Reporter. p.18. 
Amalfi, G. (2002, September 26). WAin $1m bid for history. The West Australian. 
p.12. 
Amalfi, C. (2003, June 12). A symbol solution for river problem. The West Australian. 
p.9. 
Anson, R.W. (Ed.). (1988). Basic cartography, Volume 2. Essex, England: Elsevier 
Applied Science Publishers Ltd. 
Appleyard, R.T. & Manford, T. (1979). The beginning: European discovery and early 
settlement of Swan River Western Australia. Nedlands: University of Western 
Australia Press. 
"Baigup Wetlands treated for acidity". (2004, June 1 ). Eastern Suburbs Reporter. p.9. 
"Balneum apartments". (2002, September 14). The West Australian, Real Estate. p.12. 
Banks, A. (2003, September 27). River walls on edge of collapse. The West Australian. 
p.ll. 
Barrass, T. (2003, July 1). Sick, maybe, but not dead. The West Australian. p.9. 
Barrass, T. (2003a, July 3). River's beauty fading away. The West Australian. p.9. 
Barrett, E. C. & Curtis, L.F. (1982). Introduction to environmental remote sensing. (2nd 
ed.). New York: Chapman and Hall. 
Bekle, H. (1981}. The wetlands lost: Drainage of the Perth Jake-systems. Western 
Geographer,5 (1-2), 21-41. 
Bennett-Taylor, A. (2004, August 18). Riverside wetland revival helps filter out 
problems. The West Australian. p.4. 
Beresford, Q., Bekle, H., Phillips, H. & Mulcock, J. (2001). The salinity crisis: 
Landvcapes, communities and politics. Crawley: University of Western 
Australia Press. 
Berkman, D.A. & Ryall, W.R. (Eds). (1987). Field Geologists' Manual, Monograph 
Series No.9. (2nd Ed). Victoria: The Australasian Institute of Mining and 
Metallurgy. 
Bird. E.C.F. (1967). Coastal lagoons in southeastern Australia. In Jennings, J.N. & 
Mabbutt, J.A. (Eds.), Landform studies from Australia and New Guinea. 
(pp.365~385). Cambridge: Cambridge University Press. 
Bodger, J.A.N. (1985). Principles of cartography. (2nd ed.). Perth: Technical 
Publications Trust. 
130 
Bookchin, M. (1998). Society and ecology. In J. Dyzek & D. Schlosberg. (Eds.), 
Debating the earth. Oxford: Oxford University Press. 
Buckleton, L. (2002). Workshop held on geohazard risks in Perth. WALlS News, 18, 5. 
Buggins, A. (2003, June 4). Green roots to reach a lot deeper. The West Australian. 
pp.l0-11. 
Butcher, D. (2002). Species conservation depends on reducing over-consumption of 
natural wealth. Wildlife: News of the Natural World, No.98, 2. 
Cameron, J.M.R. (1973). Prelude to colonization: James Stirling's examination of Swan 
River, March 1827. The Australian Geographer. XII (4), 309-327. 
Cameron, J.M.R. (1981). Ambition's Fire: The agricultural colonization of pre-convict 
WesJern Australia. Nedlands: University of Western Australia Press. 
Carr, D. (1979). Metropolitan design. In J. Gentilli, (Ed.), Western Landscapes. (pp. 
38~~-399). Perth: University of Western Australia Press. 
Casellas, P. (2002, October 26). Dawn of a new age? The West Australian, Weekend 
Extra. p.3. 
Casellas., P. (2003, June 7). Perth's beloved Swan River is under threat. The West 
Australian. p.6. 
Caselle.s, P. (2003a, June 9). The nutrient nemisis. The West Australian. p.9. 
Casellas, P. (2003b, June 19). Rivers fed spirit and body. The West Australian. p. 12. 
Casellas, P. (2003c, June 23). Back to the roots. The West Australian. p.10. 
Case lias, P. (2003d, June 27). Hope for river health. The West Australian. p.13. 
Casellas, P. (2003e, July 5). City on the Swan. The West Australian. p.l. 
"Centre back in favour". (2003, July 1). Eastern Suburbs Reporter. p.7. 
City of Bayswater. (2003, June). Weeding out Typha Orientalis. City of Bayswater, 
Community Newsletter. p.2. 
City of Bayswater. (2004). Elevation. [on-line]. Available WWW: 
http://maps.bayswater. wa.gov.au/lnteractiveMaps. [2004, January 1]. 
City of Bayswater. (2004a). River Foreshore - Performing Arts Centre. [on-line]. 
Available WWW: http://www.bayswater.wa.gov.au/publications/River 
Foreshore Perfonning Arts Centre!MasterPian. [2004, January 1 ]. 
buppa, A. (2003). A historical geography of the Bayswater wetlandf!. Unpublished 
thesis, Edith Cowan University, Perth, Western Australia. 
131 
Clint. R (1831). Swan River, Sheet 9. Original holder: Department of Land 
Administration, lands and Surveys Department. WAS 234 - Survey Plans 
Historic, Consignment 3844, Item 13, Scale I ":4ch. (Scale approx. I :3168) (AO, 
Sepia, digital JPG format). Perth: State Records Office of Western Australia. 
Clin~ R. & Smythe, G. (1831). Swan River, Sheet 10. Original holder: Department of 
Land Administration, Lands and Surveys Department. WAS 234 - Survey Plans 
Historic, Consignment 3844, Item 14, Scale 1 ":4ch. (Scale approx. 1 :3168) (AO, 
Sepia, digital JPG format). Perth: State Records Office of Western Australia. 
Clint, R (1831). Sw:m River, Sheet 11. Original holder: Department of Land 
Administration, Lands and Surveys Department. WAS 234 - Survey Plans 
Historic, Consignment 3844, Item 15, Scale I ":4ch. (Scale approx. 1 :3168) (AO, 
Sepia, digital JPG format). Perth: State Records Office of Western Australia. 
"Concern comes as no surprise" (2003, July 8). Eastern Suburbs Reporter. p.3. 
Cosgrove, D. (1985). 'Prospect, perspective and the evolution of the landscape idea'. 
Transactions of the Institute of British Geographers, 10: 45-62 reprinted in T. 
Barnes & D. Gregory (Eds), I997, Reading Human Geography. (pp.324-342). 
Sydney: Arnold. 
Cth of Aust. (1992). National Strategy for Ecologically Sustainable Development. 
Cuff, D.J. & Mattson, M.T. (1982). Thematic maps: Their design and production. New 
York: Methuen & Co. 
Cunningham, I. (1995, December 11). Settlers soon exploited WA's awesome tuarts. 
Earth 2000, 'l'he West Australian. p.4. 
Davies, G. (2003, June 3). One thread in web of life. The West Austra:ian, Letters to the 
Editor. p.l8. 
Department of Conservation and Environment, (1983). Conservation Reserves for 
Western Australia as recommended by the Environmental Protection Authority-
1983: The Darling System - System 6, Part I: General Principles and 
Recommendations. Report /3. Perth: Department of Conservation and 
Environment. 
Department of Conservation and Environment, (1983a). Conservation Reserves for 
Western Australia as recommended by the Environmental Protection Authority-
1983: The Darling System -System 6, Part 11: Recommendations for Specific 
Localities. Report 13. Perth: Department of Conservation and Environment. 
Department of Environmental Protection. (2002). Major reforms to Environmental 
Protection Act introduce tough new penalties. [on-line]. Available WWW: 
http://www.environ.wa.gov.au. [2002, September 12]. 
Department of the Environment, Sport and Territories. (1996). National Strategy for 
Conservation of Australia's Biological Diversity. [on-line]. Available WWW: 
http://www.ea.gov.au/biodiversity /publications/strategy/goal.html. [2002, 
October 2]. 
132 
Department of Land Administration. (1948). Aerial Photography No.s 4086, 4088, 
4090. Metro Area. 6/60'. 18.2.48. /0.40hrs Run/7(4008-4/19). (Scale 
1:11,000). (B/W hardcopy). Midland: DOLA. 
Department of Land Administration. (1948a). Aerial Photography No.s 48/5, 4817, 
4819. Metro Area. 6160'. I 1.4.48. II.55hrs. Run/8(4790-4848). (Scale 
1:11,000). (B/W '>ardcopy). Midland: DOLA. 
Department of Land Administration. (1959). Aerial Photography No.s 67, 69, 71. Metro 
Reg. 3750'6". 14-5-59. Film No.WA 5262. Run/8(44-62). (Scale 1:15,000). 
(B/W hardcopy). Midland: DOLA. 
Department of Land Administration. (1970). Aerial Photography No.5/36. 20.7.1970. 
Run 9. (Scale I :25,000). (B/W hardcopy). Midland: DOLA. 
Department of Land Administration. (Cancel1ed 20/6/1978). Swan District, Pl90-4. 
Original holder: Department of Land Administration, Lands and Surveys 
Department. Consignment 5874,Item 142, Scale 4ch:l" (Scale approx. 1:3168) 
(AO, Black & White photocopy). Perth: State Records Office of Western 
Australia. 
Department of Land Administration. (1980). Aerial Photography No.5420. Film No. WA 
1899. Run 9. (Scale 1:25,000). (B/W hardcopy). Midland: DOLA. 
Department of Land Administration. (1988). Perth 2034-l/-SE, Ed./, LAWA-Series 
R812. (Scale 1:25,000). (UTM, Zone 50,· Datum AMG84). (AI, Colour 
hardcopy). Midland: DOLA. {Vegetation considered .too generalized to be 
useful- map sited, not purchased}. 
Department of Land Administration. (1991). Aerial Photography No.5024. Film 
No.WA294/(C). Metro Street Directory & Ext. 5.1.199/. Run/1(5001-5096). 
(Scale 1:20,000). (Colour hardcopy). Midland: DOLA. 
Department of Land Administration. (199la). Locality of Ascot Perth BG34(2) 17.27, 
Job No.9/0159. Film No.WA3011, Runs1/5119-5122 & 3/5192-5190. (Scale 
1:2,0~0). (UTM, Zone 50, Datum AMG84, AHD71). (AO, Black & White 
hardcopy). Midland: DOLA. {Topographic contours @ 1m intervals, 0.4m 
AHD, river foreshore and artificial drainage digitised}. 
Department of Land Administration. (1991b). Locality of Bayswater, Perth BG34(2) 
16.27, Job No.910159. Film No.WA3011, Runsl/5116-5119 & 3/5194-5190. 
(Scale I :2,000). (UTM, Zone 50, Datum AMG84, AHD71 ). (AO, Black & White 
hardcopy). Midland: DOLA. {Topographic contours @ 1m intervals, 0.4m 
AHD, river foreshore and artificial drainage digitised}. 
Department of Land Administration. (1991c). Locality of Redclif!e, Perth BG34(2) 
18.27, Job No.9/0/59. Film No.WA3011, Runsl/5121-5124. (Scale 1:2,000). 
(UTM, Zone 50, Datum AMG84, AHD71). (AO, Black & White hardcopy). 
Midland: DOLA. {Topographic contours @ 1m intervals, 0.4m AHD, river 
foreshore and artificial drainage digitised}. 
133 
Department of Land Administration. (2000 December, 2001 January). Bayswater Study 
Area Topography Orthophotography: Portion of 
Metro_North_West_2002_Mosaic.ECW. (Scale 1:20,000). (UTM, Zone 50, 
Datum GDA94). (Colour digitai.ECW format). Midland: DOLA. 
Department of Lands and Survey. (1983). State large scale map serie..o;; Specifications. 
(3"' ed.). Perth: DLS. 
Environmental Protection Act. 1986 (W A) 
Environmental Protection Authority, {1991). Riverside Gardens (west) dredging and 
landfill, King William Street, Bayswater: Report and Recommendations of the 
EPA. Bulletin 575. Perth: EPA. 
Environmental Protection Authority, ( 1995). Draft Environmental Protection Polic,y for 
the Swan and Canning Rivers. Perth: EPA. 
Environmental Protection Authority. (1997). Environmental Protection (Swan and 
Canning Rivers) Policy. Perth: EPA. 
·.'·. 
En,,ironmental Protection Authority. {2000). Environmental Protection of Native 
Vegetation in Western Australia: Clearing of native vegetation with particular 
reference to the agricultural area: Position Statement No.2. Perth: EPA. 
Environmental Protection Authority. (2000a). Guidance statement for management of 
mosquitoes by land developers: Guidance Statement No.40. Perth: EPA. 
Environmental Protection Authority. {2001). Environmental Protection of Wetland-;: 
Preliminary Position Statement No.4. Perth: EPA. 
"Foreshore: Your opinion sought". (2003, December 9). Eastern Suburbs Reporter. p.3. 
"Funds for river projects". (2004, January 13). Eastern Suburbs Reporter. p.3. 
Gentilli, J. (Ed.), (1979). Western Landscapes. Perth: University of Western Australia 
Press. 
Geoscience Australia. (2003a, April). Vegetation- Pre-European Settlement (1788). 2"d 
Ed. (Digital data). Canberra: Geoscience Australia. 
Geoscience Australia. (2003b, April). Vegetation - Post-European Settlement (1988). 
2"d Ed. (Digital data). Canberra: Geoscience Australia. 
Gold Estates of Australia (1903) Ltd. (1905). Plan of Bayswater and Mayland• showing 
subdivisions to 31-1-1905, Oakfield Estate, Perth 18-64. Original holder: 
Department of Land Administration, Lands and Surveys Department. WAS 235, 
Consignment 3868, Item 357, Scale I Och:l" (Scale approx. I :7920). (A2, Black 
& White photocopy). Perth: State Records Office of Western Australia. 
Government of Western Australia. (I 988). Swan River Management Strategy. Perth: 
Waterways Commission. 
134 
Government of Western Australia. (1998). Environmental Protection (Swan and 
Canning Rivers) Approval Order 1998. Perth: Government Gazette. 
Government of Western Australia. (2002). Focus on the future: The Western Australian 
state sustainability strategy, ConsulJation draft. Perth: Dept of the Premier & 
Cabinet. 
Gregory, A. (2002, June 23). Toxic isle selected for swan breeding. The West 
Auslralian. p.48. 
Hair, S. (2003, June 23). Restore the vegetation. The West Australian, Letters Jo the 
Editor. p.l7. 
Hames, S. (1999). Bayswater foreshore landform study. Unpublished report, ECU, 
Perth. 
Hames, S. (2001). Remnant wetland vegetation in an urban area, Bayswater, Western 
Australia. Unpublished Report, ECU, Perth. 
Havel, J.J. (1979). Vegetation: Natural factors and human activity. In J. Gentilli, (Ed.), 
Western Landscapes. (pp. 122-152). Perth: University of Western Australia 
Press. 
Head, L., Mathews, J., Bradley, R., Roberts, N. & Williams, M. (Eds). (2000). Cultural 
landscapes and environmental change. Melbourne: Oxford University Press. 
HealthAct1911 (WA) 
Heap, A., Bryce, S., Ryan, D., Radke, L., Smith, C., Smith, R., Harris, P. & Heggie, D. 
(2001). Australian estuaries & coastal waterways: A geoscience perspective for 
improved and integrated resource management, Record 2001/07. Canberra: 
Australian Geological Survey Organisation. 
Heddle, E.M. (1979). Mapping the vegetation of the Perth region. In J. Gentilli, (Ed.), 
Western Landscapes. (pp. 153-174). Perth: University of Western Australia 
Press. 
Henshal1, S. (2003, June 14). Rivers back to a more natural state. The West Australian, 
Letters to the Editor. p.21. 
Hilton, C. (2003, July 3). Levy rejected. The West Australian, Letters to the Editor. 
p.l6. 
"History viewed as vital to the river". (2603, July 8). Eastern Suburbs Reporter. p.2. 
"It's flooding time". (2003, July 1). Eastern Suburbs Reporter. p.2. 
King, D. (2004, June 8). Killer soil uncovered by coastal land boom. The Australian. 
p.4. 
135 
Klemm, V.V., Siemon, N.L. & Wallace, M.J. (Eds). (1994). Integrated mosquito 
control strategy for the wetlands adjacent to the Swan River above the 
causeway. Perth: East Swan River Contiguous Local Authorities Group. 
Knudtson, P. & Suzuki, D. (1992). Wisdom of the Elders. St.Leonards: Allen & Unwin 
Pty Ltd. 
Lawrence, G.RP. (1979). Cartographic methods. (2nd ed.). London: Methuen & Co. 
LeGrand, D. (2003, June 30). Plea for more to save rivers. The West Australian. p.ll. 
Martin, B. (2003, June 7). River woes draw most concern. The West Australian. p.7. 
Martin, B. (2003a, June 1 0). A shrinking shoreline. The West Australian. p.6. 
Martin, B. (2003b, June 1 0). Development extracts its price from the river. The West 
Australian. p.7. 
Martin, B. (2003c, June 24). Community urges action. The West Australian. p.12. 
Martin, B. & Buggins, A. (2003, June 28). W A voters back $25 levy to save Swan. The 
West Australian. p. L 
May, C. (1997). Changes they've seen: The city and people of Bayswater 1827MJ997. 
Bayswater: City of Bayswater. 
McLarty, P. (2003, June 12). Development approvals should be revoked. The West 
Australian, Letters to the Editor. p.18. 
Metropolitan Region Town Planning Scheme Act. 1959 (WA) 
Morgan, B. (2003, June 23). DecisionMmaking. The West Australian, Letters to the 
Editor. p.l7. 
National Strategy for Conservation of Australia's Biological Diversity 1996 (Cth). 
Nicol, T. (2003, June 12). Inappropriate development. The West Australian, Letters to 
the Editor. p.18. 
O'Brien, Brian J. & Associates, (1991). Public Environmental Review for the proposed 
Riverside Gardens (west) dredging and landfill, King William Street, Bayswater. 
In EPA, (1991). Riverside Gardens (west) dredging and landfill, King William 
Street, Bayswater: Report and Recommendations of the EPA. Bulletin 575. 
(Appendix attachment pp.l-8) Perth: EPA. 
"Our footprints out of step with saving nature". (2003, June 4). The West Australian. 
p.ll. 
Paganoni, L. (2003, June 19). Finn gets pollution notice. The West Australian. p.13. 
Paganoni, L. (2003a, July 9). City backs Swan foreshore revamp. The West Australian. 
p.7. 
136 
"Plan to manage acid sulphate soils". (2004, June 8). Eastern Suburbs Reporter. p.S. 
Pryer, W. (2003, June 11). Technology only part of the answer. The West Australian. 
p.7. 
"Restoration plan". (2003, September 30). Eastern Suburbs Reporter. p.3. 
Riggert, T.L. (Ed.). (1978). The Swan River Estuary Development, Management and 
Preservation. Perth: Swan River Conservation Board. 
Riggert, T.L. (1979). Swan River Natural Environment. In J. Gentilli, (Ed.), Western 
Landscapes. (pp. 183-200). Perth: University of Western Australia Press. 
"River study makes waves" (2003, July 1). Eastern Suburbs Reporter. p.3. 
River views, city service. (2002, September 14). The West Australian, Real Estate. p.S. 
Robinson, A.H., Sale, R.D., Morrison, J.L. & Mue;:rcke, P.C. (1984). Elements of 
cartography. (51h ed.). New York: John Wiley & Sons. 
Rose, G. (1993). Looking at landscape. InT. Barnes & D. Gregory (Eds). Reading 
Human Geography. (1997, pp 342-354). Sydney: Arnold. 
Seddon, G. (1972). Sense of Place. Ned lands: University of Western Austmlia Press. 
Seddon, G. (1997). Landprints: Reflections on place and landvcape. Cambridge: 
Cambridge University Press. 
Shepherd, D. (2003, May). NVIS-National Vegetation lnfonnation System. WALlS 
News,20, 12-13. 
Simmons, I. G. (1989). Changing the face of the earth: Culture, Environment, History. 
Oxford: Blackwell Publisher~ .. 
Southwell, M. (2002, September 28). Tougher laws on polluters held up. The West 
Australian. p.48. 
Southwell, M. (2003, July 5). Tougher powers tipped. The West Australian. p.6. 
"Spare the axe or be caned by Council". (2004, March 30). Eastern Suburbs Reporter. 
p.3. 
State Library of Western Australia. (2002). The Freycinet Collection: Chart of the Swan 
River. [on-line]. Available WWW: http:// www.liswa. wa.gov.aul freycinet 
/pages/ chartswan.htrnl. [2004, February 13]. 
Swan River Conservation Act. 1958 (W A) 
Swan River Trust Act. 1988 (WA) 
137 
--- ------------------------------
Swan River Trust. (1991). Ashfield Parade Bassendean Foreshore Management Plan, 
Report No. 3. Perth: SRT. 
Swan River Trust. (1997). Swan-Canning Clean-up Program. Perth: SRT. 
Swan River Trust (1997a.). Swan River System Landscape Description: Report No. 28, 
1997. [on-line]. Available WWW: http://www.wrc.wa.gov.au/srt/ 
publications/Jandscape/index.html. [2002, August 30]. 
Swan River Trust. (1999). Audit of the Swan River Management Strategy: A status 
report. Report No. 31. Perth: SRT. 
Swan River Trust. (2002). About the Swan River Tt-ust. [on-line]. Available WWW: 
http://www.wrc.wa. gov.aulsrt/aboutJindex.html. [2002, August30]. 
Swan River Trust. (2002a). 2001 Swan River Trust Policy Review. [on-line}. Available 
WWW: http://www.wrc.wa.gov.aulsrt/planninglintroduction.html. [2002, 
August 29]. 
Swan River T1ust. (/.002b ). ];lip://www.wrc.wa.gov.aulsrt!planning/interpret.html. 
Swan River Trust (2002c). http://www.wrc.wa.gov.aulsrtlplanning/policies.html. 
Swan River Trust. (2002d). http://www. wrc. wa.gov.aulsrt!planning/envamenity.html. 
The West Australian, Editor. (2003, June 7). Why we must Save our Swan. The West 
Australian. p.18. 
The West Australian, Editor. (2003a, June 27). River of Dreams. The West Australian. 
p.13. 
The West Australian, Editor. (2003b, July 8). Give this river plan a fair go. The West 
Australian. p.l4. 
Tickner, L. (2002, September 20). Action key to State audit. The West Australian. p.6. 
Tidy, M. & flynn, C. (2003, Mjune 3). Proactive SRT management. The West 
Australian, Letters to the Editor. p.l&. 
Trott, P. (2003, July 12). Aboriginal key to water talk. The West Australian. p.34. 
Viner, A. (2003, June 24). Swan picture says it all. The West Australian. Letters to the 
Editor. p.16. 
Waters and Rivers Commission. (1999). Report on the Statewide Foreshore Po/ic_~v 
Workshops. Perth: WRC. 
Water and Rivers Commission. (2000). Draft- Watenvays WA Policy: Statewide Policy 
No.4. Perth: WRC. 
Water and Rivers Commission. (2000a). Supporting Information to Draft Watenvays 
WA Policy: Statewide Policy No.4. Perth: WRC. 
138 
Water and Rivers Commission. (2001). Draft consultation paper for the development of 
the Statewide Watenvays Management Strategy. Perth: WRC. 
Waters and Rivers Commission. (2002). New era in management and protection of our 
environment. [on-line]. Available WWW: http://www.wrc.wa.gov.aulabout/ 
machinery_ govt.html. [2002, August 23]. 
Waters and Rivers Commission. (2002~). Operational relationship: Environmen.::al 
Protection Authority, Department of Environment, Water and Catchm'cnt 
Protection. Perth: WRC. 
Waters and Rivers Commission. (2002b). Policies. [on-line]. Available WWW: 
http:!/www.wrc.wa.gov.au/protect/policy/index.html. [2002, August 14]. 
Waters and Rivers Commission. (2002c). Baigup Reserve, Bayswater - Bayswater 
Greenwork, Regeneration Technology, City of Bayswater and Ministry for 
Planning. [on-line]. Available WWW: http://www.wrc.wa.gov.au/ 
public/RiverRestoration/publications/reveg1/index.htm. [2002, October 10]. 
Water and Rivers Commission Act. 1995 (WA) 
Watenvays Conservation Act. 1976 (WA) 
.. Weeds weave a tangled web". (2004, Apri16). Eastern Suburbs Reporter. p.5. 
Weir, R. (2003, June 23). One body. The West Australian, Letters to the Editor. p.l7. 
Wilson, A. (1992). The culture of nature. New York: Blackwell. 
139 
APPENDICES 
140 
APPENDIX 1 VEGETATION- SCIENTIFIC AND COMMON NAMES AND 
GLOSSARY OF TERMS 
141 
Vegetation 
Scientific: Name Common Name 
Trees and Shrubs 
Acacia spp. Wattle 
Acacia saligna Coojong 
Agoni~flexuosa Pepermint 
Allocasuarina fraseriana Common Sheoak 
Banksia attenuata Slender Banksia 
Banksia grandis Bull Banksia 
Banksia menzie:.~~ii Firewood Banksia 
Cosuarina glauca Swamp Oak 
Casuarina obesa Saltwater Sheoak 
Eucalyptus marginata Jarrah 
Eucalyptus calophylla Marri 
Eucalyptus cilriodora Lemon Scented Gum 
Eucalyptus rudis Flooded Gum 
Eucalyptus todtiana Pricklybark 
Melaleucu lateri!ia Robin Redbreast Bush 
Melaleuca rhaphiophylla Swamp Paperbark 
Bracken Fern 
Sedges and Rushes 
Baumeajuncea Bare Twig !l.ush 
Baumea articulata Jointed Rush 
Cyperaceae sp. Brown Serlge 
lsolepis nodosa Knotted Club Rush 
]uncus kraw;sii Shore Rush or Sea Rush 
]uncus pulfidu.~ Pale Rush or Giant Rush 
Lepidospennu longitudinule Sword Sedge 
Schoenoplectus validu,\' Lake Club Rush 
Scirpus spp. Club Rush 
Typha orienta/is Bulrush 
Viminuriajuncea Swish Bush 
Succulents and Samphires 
Chenopodiaceae spp. 
Halosarcia halocnemoides Shrubby Samphire 
Halosarcia /epido.1perma Samphire 
So/icornia australis 
Sarcocorniu quinquejloru Beaded Samphire 
Suaeda australis Seablite 
Non-local species 
Arunda donox Giant Reed 
Jacaranda mimosifolia Jacaranda 
Pi1zus spp. Pine 
Virgilia oroboides Cape Lilac 
Populus spp. Poplar 
Ricinus communi.~· Castor Oil 
Bambu.m spp. Bamboo 
Salix ,\pp. Wi11ow 
Card usus Thistle 
&mchussp. Thistle 
Fumaria capreolata Whiteflower Fumatory 
Watwnia hulbillifera Watsonia 
Cynodon ductylnn Couch 
Fabuceae spp. Yellow Suckling Clover 
lridaceae ~pp. Guildford Grass 
Pa.\talum dilatatum Paspalum (Water Couch) 
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Pennisetum clandestinum 
Poaceae sp. 
Definition ofkey tenns and concepts: 
Kikuyu 
Winter Grass 
Salvinia 
Parrot Feather 
Hassendean Complet: Vegetation ranges from woodland of Eucalyptus marginata- Allocasuarina fra.leriana-
Banlcsia species to low woodland of Mel"/eaca species, and sedgclands on the moister sites 
(SRT,J997a). 
Hassendean Soils: Sand plains with low dunes made up of deep, pale-grey sand (SRT,l997a). 
Biodiversity: 'Variability of all li~ing organisms and the aquatic ecosystems and other ecological complcx~s of 
which they arc part; this includes diversity within species, between species and of ecosystems' (Anon, 
2000 cited in WRC, 2000a, p.28). 
Cultural Landscape: 'landscape changed by humankind'. Taken separately, 'cultural' means 'of or relating to 
artistic or social pursuits considered to be valuable or enlightened' while 'landscape' is the 
environment perceived, especially visually perceived, and is not synonymous with environment (after 
SRT,l997a). SRT classified landscape 'character' as natural, or, arcadian, modified, uburban, urban, 
industrial, park/recreation, or rural; collectively cultural landscapes. Thus 'cultural landscape' may 
have a generally understood meaning distinct from the ecology of physical land. 
Ecologically Sustainable Development (ESD): 'Using, conserving and enhancing the community's resources so 
that ecological processes, on which life depends, arc maintained, and the total quality of life, now and 
in the future, can be increased' (Cth of Aust, 1992 cited in WRC, 2000a, p.29). 
Ecosystem: 'A term used to describe a specific environment, e.g. lake, to include all the biological, chemical and 
physical resources and the interrelationships and dependencies that occur between those resources' 
(WRC, 2000a, p.29). 
Floodplain: 'the portion of the river valley adjacent to the river channel which is covered with water when the river 
overflows its banks during floods and includes areas adjacent to estuaries subject to inundation during 
floods (after SRT, 2002b). In general, land less \hanS metres AHD. 
MRS Parks and Recreation Reservations: 'include both public and private lands reserved under the MRS fN its 
natural flora and fauna, cultural or scientific signific;occ, scenic attractions and regional recreation 
and leisure value' (SRT,2002a). It amounts to a foreshore reserve- that piece of land adjacent to the 
river, reserved under MRS or a local b'OVcrnmcnt Town Planning Scheme for the purpose of Parks and 
Recreation (SRT,2002a). 
Parkland/Rcucational Landscape: Those areas of open space with recreational facilities and infrastructure which 
typically have maintained lawn. 
Riparian Zone: The zone along and/or surrounding a body of water where the vegetation and natural ecosystems 
benefit from and arc influenced by the passage and storage of water (WRC, 2002a). In general terms, 
in relation to an estuary, the area of the floodplain. 
Swan Complex: Fringing woodland of Euca/yp/us rudi.~- Mefa/eucu rlwphiophyllu with localised occurrence of 
low open forest of Ca.~uarina obesu and Mela/euca culicu/uris. Found on the alluvial deposits of the 
Swan Coastal Plain (SRT, I 997a). 
Swan Soils: Alluvial loam and clay, often reddish, forming terraces along the Swan and Canning Rivers upstream 
from the Swan Estuary (SRT,I997a). 
143 
APPENDIX Z SUMMARY TABLES 
144 
Seeler I BAIGUP 
River frin9e STI 
Mudnats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe STI 
Mudnats & sallmarsh 
lntro Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housiung & infrastructure 
BDS 
Waterways 
Nme: uti '•olues ramultu 
nearest '' 
1946 1959 
1946 1946 1946 Grouped Group 
code freq sum area codes aroas 
1959 1959 
Group% % r>1 II code freq 
1959 
sum 
area 
Grouped GI'OC.f' 
codes IW"e8S Group % % d all 
10 9 1993 
1 20 8360 
2 10 5675 10+1+2 
101 7 4600 
102 2 1327 101+102 
4 
5 4+5 
3 40 9454 3 
12 
13 
14 9 
15 6 
16 5 
1457 
2792 
2304 
31406 
12+13 
0 
14+15+1 
17 6+17 
16 107 60972 16 
19 54 40101 19 
107626 
20 30 2208 20 
21 
22 42 43215 21+22 
23 3 360 
24 23+24 
45783 
25 12 1971 25 
26 63 
125 
26+29+3 
127 0+125-8 
2054 
11 26 9027 11 
31 14 3102 
32 14 20601 31+32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
46 
17 
13 
8 
1 
9 
5437 
14213 
11717 
8860 
3023 
80632 
737 
510 344240 
70 
71+74 
32729 
50+ 51 
64 
65+66 
43270 
41 
42+45 
43+44 
81369 
31406 
0 
107626 
45763 
2054 
32729 
43270 
81369 
344240 
10 1 209 
1 11 16395 
16027 510% 2 4 6636 10+1+2 23440 46.1% 6 8% 
101 1501 
5927 16.9% 1.7 102 9060 101 +102 10580 21 7% 3 .1% 
0 00% 
9454 30.1% 
31408 100.0% 
0 00% 
0 0.0% 
0.0' 
27 
91% 
0.0'' 
6553 6.1% 1g 
60972 56.7% 17.7 
40101 37.3% 11 t: 
107626 100 0% 31 3 
2208 46% Ob 
43215 944% 12 6 
360 0.6% 01 
45783 100 0% 13.3 
1971 95.9% O.b 
4 4 
5 
4059 
4+5 
3 11 10666 3 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
125 
663 
46746 
12+13 
0 
14+15+1 
6+17 
6 73030 16 
8 11064 19 
84758 
15 16746 20 
10 45615 21+22 
2 564 
23+24 
62948 
2 340 25 
26+29+3 
83 4.1% 0 0 127 2 151 0+125-8 
2054 100.0% 
9027 27.6% 
23702 72.4% 
0 0.0% 
0 00% 
32729 100.0% 
19651 
11711 
11903 
43270 
60632 
737 
0 
45.4% 
27 1% 
275% 
100.0% 
99.1% 
0.9% 
0.0% 
0.6... 491 
lt; 11 5 716 11 
31 13 8908 
6.9 32 34 39984 31+32 
0.0 
00' 
t.5 
57 
34 
3.5 
12.6 
23.4 
0~ 
0.0 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
2 
2 
2 
5 
1 
2 
2060 
70 
71+74 
49607 
7660 50+51 
3289 64 
6052 
65+66 
19061 
77824 41 
774 42+45 
43+44 
81369 100 0% t3.6 78598 
9.1% 
0.0% 
31.3% 
13.3% 
0.6% 
9.5% 
12.6% 
236% 
100.0% 
148 344208 
46746 
0 
64756 
62948 
491 
49607 
19061 
78598 
344208 
4059 6.3% 1.2% 
10666 21.9% 3 .1% 
48746 100.0% 14.2% 
0 0.0% 
0 00% 0 .0'4 
663 0.8% 0.2% 
73030 66.2% 21.2% 
11064 13.1% 3.2% 
84758 1000% ZU% 
16746 266% 4 !l'l(, 
45815 72.5% 13.3% 
584 0.9% 02% 
62946 100.0% 18.3% 
34Q 69.3% 0.1lr. 
151 30.7% 0 0% 
491 100.0% 0.1% 
716 1.4% 02'lb 
.s892 96.6% 14 2% 
0 0.0% 00% 
0 0.0% OO'X. 
49601 100 O'll> 14.4% 
9720 
3289 
6052 
19061 
77824 
774 
0 
510"" 
17.3% 
317% 
100.0% 
99.0% 
1.0% 
00% 
28% 
1()' 
1.8% 
5.5% 
226% 
02% 
O.O'M. 
78598 100 0% 22.8% 
14.2% 
0.0% 
24.6% 
16.3% 
0.1% 
14 4% 
5.5% 
226% 
100.0% 
145 
Sector I BAIGUP 
River fringe STI 
Mudflats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced T rees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe STI 
Mudflats & sattm arsh 
lntro Land uses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
neare.fl % 
1970 1980 1980 
1970 1970 1970 Grouped Group 
code f req sum area codes weas 
1980 1980 
II code f req 
10 
sum Grouped Group 
Group % % area codes ere.os Group % % d all 
10 3 396 
1 18 25697 1 4 23166 
2 7 11908 10+1+2 38001 822% 11.0 2 2 657 10+1+2 23823 49.6% 69% 
101 2 1461 101 5 6046 
102 
4 
101+102 1461 3 2% 04 102 1 2292 101+102 8338 17.4% 2.4% 
4 3 2959 
5 0 0.0% 0.0 5 4+5 
3 18 6749 
4+5 
3 6749 14.6% 20 3 12 12884 3 
12 
13 
14 
15 
16 
17 
18 
19 
5 
2 
3 
3 
25 
15 
3441 
550 
3117 
2982 
46211 
12+13 
3441 
14+15+1 
6+17 
28569 18 
72636 19 
46211 1000% 
3441 100.0% 
3441 1000% 
6649 
28569 
72636 
6.2'4 
26.5% 
67.3% 
13.4% 
10 
1.0' 
1~ 
8.3 
211 
107855 107855 100 O'IC. 31 .3 
12 
13 
14 
15 
16 
17 
18 
19 
3 
2 
4 
13 
219 
2220 
5524 
48004 
12+13 
219 
14+15+1 
6+17 
9456 18 
72708 19 
89908 
20 27 7611 20 7611 11.6% z:z 20 23 16609 20 
21 21 136 
22 29 35630 21+22 35630 82.4% 10 3 22 11 38017 21+22 
23 23 
--~2~4~--------~2~3~+2~·~--~~0~~0~0'1(,~--~0~0~ __ :~~--~--~~~92 23+24 
43242 43242 100 0% 12.6 54954 
25 3 1496 25 1496 69.2% 0 25 160 25 
125 2 527 125 3 1362 
26+~3 26+29+3 
--'~2~7--~2--~1~38~0+~1~257~ --~6~ ~30~.8~%~~0~l~~12~7--~--~2~1~7 0+1~ 
2161 2161 100 0% 0.6'4 1739 
11 
31 
32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
12 4417 11 
9 8548 
42 40830 31+32 
3 
1 
2 
2 
1 
2 
6 
70 
71+74 
53795 
718 
1021 50+51 
1129 64 
1506 
65+66 
4374 
75338 41 
1302 42+45 
6574 43+44 
83214 
244 344292 
46211 
3441 
107855 
43242 
2161 
53795 
4374 
83214 
344292 
4417 8.2% I I 11 8 6646 11 
31 3 14554 
49378 91 .8% t4.3 32 36 49392 31+32 
0 0.0% 00 
0 0.0% 00' 
53795 1000% 15&' 
1739 
1129 
1506 
4374 
75338 
1302 
~74 
398% 
25.8% 
344% 
100.0% 
905% 
1.6% 
7.9% 
0.5 
0.3 
219 
0 .4 
19 
83214 100 0% 24 2' • 
13.4% 
10% 
31.3% 
12.6% 
0.6% 
156% 
1.3% 
24 2% 
100.0% 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
2 
2 
84 70 
4138 
71+74 
70676 
40 50+51 
64 
65+66 
4178 
74450 41 
42+45 
43+44 
74450 
144 344129 
48004 
219 
89908 
54954 
1739 
70676 
4178 
74450 
344129 
2959 6.2% 
12864 26.8% 
48004 100.0% 
219 100.0% 
219 1000% 
7744 
9456 
72708 
8.6% 
105% 
80.9% 
0.9% 
3.7% 
13.11'4 
0 1'll. 
0.1'4 
2.3% 
2.7% 
21 ' "' 
89908 100.0'1(. 26.1% 
16609 30 2'4 4.11% 
38154 694% 11 1% 
192 0.3% 
54954 100.0% 
160 9.2% 
1579 90.8% 
1739 100.0% 
6646 94% 
63946 90.5% 
01% 
01% 
160'4 
00'11. 
05% 
OS% 
I !l'lb 
186% 
0 0.0% 00% 
70676 100 0% 20 5% 
4178 100.0% 
0 00% 
0 0.0% 
4178 1000% 
74450 1000% 
0 0.0% 
0 0 0% 
I 2'4 
00% 
00' 
1 2'1!. 
16 
00' 
0 .0% 
74450 100.0% 21 6"1, 
13.9% 
0.1% 
26.1% 
16.0% 
0.5% 
20.5% 
1.2% 
21 .6% 
100.0% 
146 
Sector I BAIGUP 
River fringe ST I 
Mudnats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
·Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe STI 
Mudflats & saltmarsh 
Intra Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
Nore: ull vulues rou"d lo 
neares1% 
1991 2000 2000 
1991 1991 
code freq 
1991 Grouped Group 2000 2000 sum Grouped Group 
area codes areas Group % 4 of all 
10 2 
1 20 
2 2 
101 
102 7 
4 15 
5 5 
3 11 
12 10 
13 
14 
15 
16 
5 
6 
5 
sum area codes areas Group% 
787 
15020 
331 
9835 
10+1+2 16138 29.7% 
10953 101+102 
14335 
679 
2120 
3236 
3766 
2991 
871 
4+5 
3 
54260 
12+13 
3236 
20789 38.3% 
15214 28.0% 
2120 3.9% 
54260 100.0% 
3236 100.0% 
3236 100.0% 
o d II code freq 
10 1 
1 11 
4.7 2 12 
101 2 
6.0' 102 3 
H 
06 
15.8% 
4 5 
5 
3 15 
12 
09 13 
0.9" 
14 10 
15 10 
16 
119 
13653 
7279 10+1+2 
6550 
4469 101+102 
14254 
5517 
5113 
226 
4034 
5727 
5764 
4+5 
3 
57153 
12+13 
226 
M+15~ 1~U~ 
17 6+17 7648 10.8% 22' 17 2 2145 6+17 
16 15 20957 18 20957 29.7% 6.1 18 18 
--~1~9--~8~~4~20~1~4~~1~9 ____ ~4~20~14~~5~9~.5~%~-1~2~2~' --~19~~12~~20~1~69 19 
70619 70619 100.0% 20.5'4 37840 
20 14 2156 20 2158 5.4% 0.6 20 32 7734 20 
21 4 976 21 6 4516 
22 28 35741 21+22 36717 91.1% 10 .7 22 16 37194 21+22 
23 2 295 23 4 609 
---'2"'4~__::~__,1_e15,_1,___,2:::3+72==4:-------::'1::;44~6-:-::-:3~.6:,:%;---.,.>0!C4:::.,... __ .=.24::.._ __ ,_3 __ --'5""23=2 23+24 
40321 40321 100.0% 11 .7"/. 55484 
25 18 5064 25 5064 76.2% 1.5 25 3 1061 25 
125 5 1245 125 3 610 
26+ 29+3 26+ 29+ 3 
--"12~7--~~--~~~4~0+~1.=.2~~--~1~5~79~--'2~3~.6~%~__,0~.5~__,1.=.ll~--"-3---1~3~19 0+1~ 
11 
31 
32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
•' 
9 
20 
43 
5 
5 
2 
3 
6643 6643 100.0% 1.9"/ 3190 
9463 11 9483 11.4% 21l 11 12 10783 11 
11970 
61605 31+32 
70 
457 
71+74 
83515 
701 
50+ 51 
3603 64 
1982 
741 65+66 
7027 
76917 41 
102 42+45 
1767 43+44 
78786 
31 
73575 66.1% 21.4 32 
0 0.0% 0.0 70 
71 
457 0.5% 0 1' 74 
83515 100.0% 24.2"4 
701 
3603 
2723 
7027 
76917 
102 
1767 
10.0% 
51.3% 
38.6% 
100.0% 
97.6% 
0.1% 
2.2% 
0.2'4 
1 0' 
08 
2.0% 
22.3'>1. 
00\ 
0.5 
78786 100.0% 22 9't. 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
5 26150 
34 52453 31+32 
3 
2 
1 
3 
3267 
70 
71+74 
69387 
50+51 
766 64 
3540 
65+66 
7573 
61529 41 
113 42+45 
960 43+44 
3 10947 
93549 
262 344407 226 344402 
54260 
3236 
70619 
40321 
6643 
83515 
7027 
76786 
344407 
15.8% 
0.9% 
20.5% 
11.7% 
1.9% 
24.2% 
2.0% 
22.9% 
100.0% 
57153 
226 
37640 
55464 
3190 
89387 
7573 
93549 
344402 
21251 37.2% 
11018 19.3% 
19771 34.6% 
5113 8.9% 
57153 100.0% 
226 100.0% 
226 100.0% 
17670 
0 
20169 
46.7% 
0.0% 
53.3% 
37840 100.0% 
7734 13.9% 
41710 75.2% 
6041 10.9% 
55484 100.0% 
1061 ~.3% 
2129 66.7% 
3190 100.0% 
10783 12.1% 
78603 87.9% 
0 0.0% 
62% 
3.2% 
57% 
1.5% 
16.6% 
0 .1' 
0.1~ 
5.1% 
0.~ 
5.9'~ 
11.0% 
2.2% 
12.1% 
1.8'1(, 
16.1% 
0 .3'l'o 
0 .6% 
0.9"4 
31% 
22.8% 
0 0.0% O.Ol'o 
89387 100.0% 26.0% 
3267 
766 
3540 
7573 
81529 
11060 
960 
43.1% 
10.1% 
46.7% 
100.0% 
87.2% 
11.6% 
1.0% 
0.9~ 
02% 
1.01G. 
2.2"4 
23.7% 
3.2% 
0.3% 
93549 100.0% 27.2'4 
16.6% 
0.1% 
11.0% 
16.1% 
0.9% 
26.0% 
22% 
27.2% 
100.0% 
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Sector II 
River fringe STI 
Mudflats & Sanmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
Rive r fringe STI 
Mudflats & saltmarsh 
Intra Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
Note: all \'alue:1' round 10 
nearest % 
1948 1959 1959 
1948 1948 1948 Grouped Group 
code freq sum area codes areas 
1959 1959 
Group% %!'I all code freq 
10 
sum Grouped Group 
a rea codes areas Group % " a( all 
10 3 2893 
1 11 5265 3042 
2 3 1061 10+1+2 9218 24.8% 1.7 • 
1 
2 
101 
102 
3 
5 
7 
1 
3 
3101 10+1+2 6143 13.0% 1.1% 
101 8 21921 26948 
102 101+102 21921 59.0% 4.0 1241 101+102 28189 59.7% 5.1% 
4 4 6960 
5 4+5 0 0.0% O.Q•IL 5 4+5 
--~3~-1~8~~604~6~-3~----~604~6~~1~6~.3~%~~1~1~, --~3~~9~~5~9~31 3 
37186 37186 100.0% S.7'JI. 47223 
12 13 16040 
13 2 1088 12+13 
14 19 17735 
15 40 50404 
16 27 17618 
17128 
14+15+1 
6+17 17 
18 
19 
57 166018 18 
15 23931 19 
17128 100.0% 
17128 100.0% 
85757 
166018 
23931 
31.1% 
60.2% 
8.7% 
12 
31 13 3 1075 12+13 
3.1'Y. 
15.5 
JO.O' 
43 
14 4 3884 
15 15 22564 
16 12 36171 
1075 
14+15+1 
6+17 17 
18 
19 
25 121489 18 
12 59932 19 
6900 14.7% 
5931 12.6% 
47223 100.0% 
1075 100.0% 
1075 100.0% 
62619 
121489 
59932 
25.7% 
49.8% 
24.6% 
13% 
1.1% 
8 5".4 
0:2'11. 
0.2"4 
11.3% 
22.0% 
10.8% 
275707 275707 100.0% 49.8% 244040 244040 100.0% 44.2% 
20 86 6668 20 6668 10.0% 1~ 20 43 31231 20 31231 38.0% 5.7% 
~ ~ 
22 39 51370 21+22 51370 77.1% 93 22 13 35264 21+22 
23 41 8353 23 12 12551 
--~2~4~~1~--~21~8~2~3~+2£4~--~·M~7o~~1~'~9~% ~~ s~--~ ~~8~~3~1~82 n+24 
66608 66608 100.0% 12.0"/. 82228 
25 
26 
27 
29 
8 1074 25 1074 100.0% 0.2 25 
26 
27 
29 
26+ 29+3 26+ 29+ 3 
--~3~o __________ ~0+~1~2~~2_ ____ ~o~~o~.O~%~~o~o~~~w~~2~--1~4~7 0+1~ 
1~ 1~ 
128 128 
1074 
11 50 35600 11 
31 26 8358 
32 20 25632 31+32 
70 
71 
74 
70 
71+74 
69590 
1074 100.0% 
35600 51.2% 
33990 48.8% 
0 0.0% 
0 0.0% 
69590 100.0% 
0.2".4 
6.4', 11 
31 
6.1. 32 
00' 
0.0. 
12.6'/. 
70 
71 
74 
147 
13 40481 11 
21 11871 
19 29955 31+32 
70 
71+74 
82306 
50 18 3581 50 6 3888 
51 27 1258 50+51 4839 0.9'> 51 1 792 50+51 
--~6~4~~~~~~~84~------~o~------~o~o~· --~84~~2~~B~3~1o 64 
65 2 1161 65 4 3046 
66 59 65+66 1220 0.2' 66 65+66 
6059 6059 1.W 16035 
41 2 78911 41 78911 98.8% 14.3' 41 1 78347 41 
42 3 299 42+45 299 0.4% 0.1' 42 2 841 42+45 
--~4~3~~4~--~84~0~4~3~+44~----~640~--~0~.8~% ~0L1~\--~~~--~2--~4~24 43+44 
44 44 
544 553203 
,. 
79851 
37186 
17128 
275707 
66608 
1074 
69590 
6059 
79M1 
553203 
79851 100.0% 14.4~ 
6.7% 
3.1% 
49.8% 
12.0% 
0.2% 
126% 
1.1% 
14.4% 
100.0% 
248 552666 
79612 
47223 
1075 
244040 
82228 
147 
82306 
16035 
79612 
552666 
35264 42.9% 
15733 19.1% 
82228 100.0% 
147 100.0% 
147 100.0% 
40481 49.2% 
41825 50.8% 
0 0.0% 
82306 100.0% 
4680 
8310 
3046 
16035 
78347 
841 
424 
29.2% 
51.8% 
19.0% 
100.0% 
96.4% 
1.1% 
0.5% 
6.4% 
2.8% 
14.9% 
0.0% 
0.0% 
0.0"4 
7.3% 
76% 
00% 
0.0% 
14.9'4 
08% 
1.5% 
06% 
2.9'1. 
14.2% 
0.2% 
0.1% 
79612 100.0% 14.4'4 
8.5% 
0.2o/o 
44.2% 
14.9% 
0.0% 
14.9% 
2.9% 
14.4% 
100.0'4 
148 
Sector II 
River hinge STt 
Mudnats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River hinge STI 
Mudflats & saltmarsh 
lntro Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
Note: all ,,afttt!l' ruund to 
nearest % 
1980 1980 1970 
1970 1970 1970 Grouped 
code freq sum area oodes 
Group 1980 
code 
10 
1980 
freq 
1 
4 
sum Grouped Group 
Mli!S Group% %of all area oodes areas Group % oofall 
10 3 1148 597 
1 9 2978 766 
2 2 4245 10+1+2 8370 33.2o/o 1.5 ... 3404 10+1+2 
101 9 12200 101 
102 101+102 12200 48.4% 2.2 102 101+102 
4 569 4 6 23661 
5 4+5 569 2.3% 0 1% 5 4+5 
--~3~-1~6~~4~07~5~ 3~--~40~75~~1~6~.2~%~~0~7~·~~3~~13~~8~4~57 3 
25215 25215 100.0% <4.&•;. 36885 
12 
13 
3 
3 
9612 12 610 
1731 12+13 11343 100.0% 21 13 132 12+13 
11343 11343 100.0% 2.1'4 741 
14 23 24030 
15 39 58309 
16 43 60328 
14+15+1 
6+17 17 
18 
19 
9 
8 
9106 18 
42738 19 
142666 73.3% 
9106 4.7% 
42738 22.0% 
2!>.8 
16% 
77' 
14 7 54363 
15 8 49967 
16 18 59987 
17 
18 
19 
2 
9 
14+15+1 
56142 6+17 
7069 18 
19 
4767 12.9% 
0 0.0% 
23661 64.1% 
8457 22.9% 
36685 100.0% 
741 100.0% 
741 100.0% 
220460 
7069 
0 
96.9% 
3.1% 
0.0% 
0.9% 
0.0% 
4.3% 
1.5% 
6 .7% 
0 1'!' 
0.1% 
194510 194510 100.0% 35.2% 227529 227529 100.0% 41.2".4 
20 67 18858 20 18858 36.8% 3.4 20 57 20560 20 20560 51.1% 3 .7% 
21 21 
22 16 25877 21+22 258n 50.4% • 1' 22 8 6099 21+22 
23 19 6572 23 13 13223 
__ ..!_2;:!4 __________ ___:23+~2::!4------:~·65~7~2'--,.:1~2.~8~%c.._---:-1~.Z.;.---'2~4c..____cc.._ __ ~36:!.!...7 23+24 
51307 51307 100.0% 9.3% 40249 
25 646 25 646 75.0% 0 1 25 2 329 25 
m m B 
ll ll 
29 29 
26+29+3 26+29+3 
--~3~0--~2~--~21~6~0+1~2&a~--~2~1~6 2~5~.0~% ~0~0--~~~--~2--~1~82 0+12&a 
125 125 
862 862 100.0% 0.2:% 871 
11 25 136850 11 136850 76.9% 24.8 11 13 110327 11 
31 23 9292 31 9 11545 
32 26 30368 31+32 39660 22.3% 72'>. 32 21 33292 31+32 
--~7~0 ___ 2~~1~49~9~~7~0 ____ ~14~99~~0~.8~%~~0:2 __ ~7~0--~---1~4~28 70 
n n 1~ 
6099 15.2% 
13590 33.8% 
40249 100.0% 
329 37.8% 
542 62.2% 
1.1% 
2.5% 
7 .3".4 
0.1' 
0 .1% 
871 100.0% 0.2"1. 
110327 69.9% 20.0"k 
44838 28.4% 8 .1% 
1428 0.9% 0.3% 
74 71+74 0.0 74 71+74 1276 0.8% 0 .2% 
178009 178009 100.0% 32.2:% 157869 157869 100.0% 28.6'.4 
50 11 2908 50 
51 50+51 2908 100.0% 0.5',. 51 50+51 
--~6~4 __________ ~64~------~0--~0~.0~%~~0~0~~64~--~4--~4~4~97 64 
65 65 2 51 1 
66 65+66 0 0.0% 0.0'. 66 65+66 
2908 2908 100.0% 0.5% 5008 
41 1 81684 41 81684 92.1% 14.8% 41 80023 41 
42 4 339 42+45 339 0.4% 0 1% 42 93 42+45 
--~4~3c.._~4c.._~484~1~4~3+~~--~663~7--~7~.5~%~~1~2~' --~4~3~--'---~3~29~0 43+~ 
44 
45 
1796 44 
373 552814 
88659 
25215 
11343 
194510 
51307 
862 
178009 
2908 
88659 
552814 
88659 100.0% 16.0% 
4.6% 
2.1% 
35.2% 
9.3% 
0.2% 
32.2% 
0.5% 
16.0% 
100.0% 
45 
209 552559 
83406 
36885 
741 
227529 
40249 
871 
157869 
5008 
83406 
552559 
0 0.0% 
4497 89.8% 
511 
~ 5008 
80023 
93 
3290 
10.2% 
100.0% 
95.9% 
0.1% 
3.9% 
O.O'Yo 
O.lr' 
0 .1' 
0.9% 
14 .5% 
0.0"4 
0.6~ 
83406 100.0% 15.1% 
6.7% 
0.1% 
41.2% 
7.3% 
02% 
28.6% 
0.9% 
15.1% 
149 
Sector II 
River fringe STI 
Mudflats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
Housing & lnlrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe ST I 
Mudflats & saltmarsh 
lnlro Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & inlrastructure 
BOS 
Waterways 
Nute: all values round tu 
ueanw % 
1991 1991 1991 1991 
code Iraq sum area Grouped 
codes 
10 5 1374 
11 3722 
10+1+2 
101 3 310 
102 1 226 101 +1 02 
4 15 16212 
5 6 1209 4+5 
3 35 4617 3 
12 
13 
14 39 149786 
15 36 16684 
16 41 26443 
27670 
12+13 
0 
17 2 100756 14+15+1 
6+17 
18 2 4746 18 
19 5 9883 19 
20 109 
21 
308299 
14485 20 
Group Group% % ol all 2000 2000 
wuas code rreq 
2000 
sum 
area 
2000 
G~ 
codeS 
5095 18.4% 
537 1.9% 
17421 63.0% 
4617 16.7% 
27670 100.0% 
0 0.0% 
0 0.0% 
10 5 
11 
0 .9 2 1 
101 3 
01 102 
4 9 
3~ 5 5 
0.81 3 28 
5.0 
12 3 
00': 13 
0.0. 
1515 
1419 
36 10+1+2 
2957 
101+102 
5060 
561 
6910 
112 
4+5 
3 
18457 
12+13 
112 
14 24 24562 
15 29 52474 
16 13 3320 
#### 95.3% 63.1 17 28 194682 14+15+1 
6+17 
4746 1.5% 09 18 18 
9883 3 2% 111' 19 19 
#### 100.0% ss.r 2750311 
14485 38.9% 26 20 54 9764 20 
21 2 173 
22 10 9318 25.0% 9318 21+22 22 9 10647 21+22 
23 18 8232 23 9 7112 
24 13 5228 23+ 24 1341i0 36 1% 2 A 24 6 8018 23+ 24 
37263 37263 100.0% 6.7'.. 35713 
25 22 2096 25 2096 42 0% 0.4' 25 7 2205 25 
26 10 2192 26 4 960 
27 9 223 27 223 4.5% 001 27 86 1137 27 
29 1 22 29 m 
30 2 280 26+29+3 2674 53.6% 0! 30 2 236 26+29+3 
--~--------~0+~1~2~>8~----------------~~--~--~ 0+1~ 
125 125 1 142 
128 181 128 3 433 
4992 5215 
11 23 39177 11 
4992 100.0% 
39177 44.5% 
0 
7,1 11 14 37078 11 
31 8 9912 31 27 38433 
32 24 37654 31+32 41566 54.0% 86 32 14 43321 31+32 
--~7~0--~---1~35~8~-7~0~--~1~358~--~1-~5%~~0~--~70~~2~~380~7 70 
71 71 1897 
74 71+74 0 0.0% 0.0 74 
50 
51 
64 
65 
3 
5 
88101 88101 100.0% 15.!1' 
898 
50+ 51 
4341 64 
898 
4341 
17.1% 
82.9% 
0.2' 
08' 
50 
51 
64 
65 
71+74 
124535 
50+ 51 
64 
66 65+66 0 0.0% 0.0 66 65+66 
5239 5239 100.0% 0.9' 0 
41 1 79695 41 79695 98.1% 14.4 41 1 91739 41 
42 3 922 42+45 922 1.1% 02 42 2 545 42+45 
--~4~3~~~--~61~9~4~3~+44~----~6~79~~0~.8~"'~~0~.1~--~43~--3~--~5~20 43+44 
« " 
465 552800 
81236 
27670 
0 
308299 
37263 
4992 
88101 
5239 
81236 
552800 
81236 100.0% 14.r 
5.0% 
0.0% 
55.8% 
6.7% 
0.9% 
15.9% 
0.9% 
147% 
100'.4 
580 
408 552455 
93384 
18457 
112 
275039 
35713 
5215 
124535 
0 
93384 
552455 
G~ Group% 
llni8S 
2969 16.1% 
2957 16.0% 
5621 30.5% 
6910 37.4% 
18457 100.0% 
112 100.0% 
112 100.0% 
#### 100.0% 
0 0.0% 
0 0.0% 
#### 100.0% 
9784 27.3% 
10820 30.3% 
15129 42.4% 
35713 100.0% 
2205 42.3% 
1137 21.8% 
1873 35.9% 
5215 100.0% 
37078 29.8% 
81754 65.6% 
3807 3.1% 
1897 1.5% 
124535 100.0% 
0 
0 
0 
0 
91739 
1125 
~ 520 
0.0% 
0.0% 
0.0% 
0.0% 
96.2% 
1.2% 
0.6% 
93384 1 OO.Q% 
3.3% 
00% 
49.8% 
6.5% 
0.9% 
22.6% 
0.0% 
16.9% 
100% 
1991 
code 
10 
101 
102 
4 
5 
3 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
30 
125 
128 
11 
31 
32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
150 
Sector Ill WRIGHT 
River fringe STI 
Mudflats & Saltmarsh 
Introduced Landuses & 
Grasses 
NaUve T rees & Shrubs 
Introduced T rees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe ST I 
Mudflats & saltmarsh 
lntro Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
Nore: all mlues raund 10 
nearest% 
1948 1948 1958 1948 Group Group% ~of all 1959 1959 1959 1959 Group Group % II. of all 
code freq sum area Grouped BfeaS code freq sum Grouped areas 
codes area codes 
10 10 1 
4 
4 
139 
8373 1 7 5257 1 
2 13 7646 10+1+2 12903 72.9% 5.7' '2 1689 10+1+2 
101 101 
102 101+102 0 0.0% 0.0 b 102 481 101+102 
4 4 3929 
5 4+5 0 0.0% 0.0' 5 4+5 
--~3--~~~~4~7~90~~3~--~4~700~_£27~·~1%~~2~1~%7-~~~2~0~~9W~9 3 
17692 17692 100.0% 7.8% 24589 
7 
8 
12 
13 
14 
15 
16 
17 
18 
19 
20 
201 
21 
22 
23 
24 
25 
26 
16 
7+8 
5719 
19408 12+13 
25128 
0 0.0% 
25128 100.0% 
25128 100.0% 
7 
Oil 8 
12 
11 .0 . 13 
11 .0% 
2 
6 
4 
10 
1884 
13043 7+8 
9883 
15474 12+13 
40284 
18 28692 14 
15 
16 
17 
2 
3 
2 
2136 
1749 
13102 
23 22458 
12 6456 
14+15+1 
6+17 
57606 49.5% 25.~. 14+15+1 
6+17 
4 44343 18 44343 38.1% 194'll. 18 9 34745 18 
12 14524 19 14524 12.5% 6.4' 
51.0'k 
19 6 8769 19 
30 
11 
15 
17 
16 
116472 116472 100.0% 
1761 20 1761 13.9% 0.8"'· 20 
201 
21 
60501 
22 5896 20 
8365 21+22 8365 66.2% 3 7' 22 8 7012 21+22 
1344 23 5 2004 
1160 23+24 2504 19.8% 11 b 24 4 614 23+24 
12630 126~ 100.0% 5.5% 15525 
1055 25 1055 49.6% 0.5' b 25 1164 25 
28+29+3 0 0.0% 0.0 26 26+29+3 
0+125-8 0+125-8 --~2=8--~2---1=0~72~~28~~--~10~7~2--~50~.4~%~~0~5~. ---26~--~--~11=570 28 
11 
31 
32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
26 
5 
5 
47 
12 
1 
2 
2127 2127 100.0% 0.9% 2314 
7020 11 7020 56.3% 3 .1% 11 11 5806 11 
393 31 12 2018 
5060 31+32 5453 43.7% 2.4 32 18 34192 31+32 
70 
71+74 
12473 
3036 
393 50+51 
64 
65+66 
3429 
35107 41 
497 42+45 
2699 43+44 
38302 
0 0.0% 
0 0.0% 
12473 100.0% 
3429 100.0% 
0 0.0% 
0 0.0% 
3429 100.0% 
35107 91.7% 
497 1.3% 
2699 7.0% 
0.0 70 
71 
00 74 
5.5'k 
1.51 o 
0.0. 
00' 
1.5% 
15.4% 
02. 
1.2'o 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
38302 100.0% 1M'IIo 
8 
2 
2 
5 
70 
71+74 
42016 
6237 
294 50+51 
64 
760 
65+66 
7290 
33454 41 
42+45 
2169 43+44 
35623 
329 226253 180 228142 
17692 
25128 
116472 
128~ 
2127 
12473 
3429 
38302 
228253 
7.8% 
11.0% 
51.0% 
5.5% 
0.9% 
5.5% 
1.5% 
16.8% 
100.0% 
24569 
40284 
80501 
15525 
2314 
42016 
7290 
35623 
228142 
10200 41.5% 
461 1.9% 
3929 16.0% 
9999 40.7% 
24589 100.0% 
14927 37.1% 
25356 62.9% 
40284 100.0% 
16987 28.1% 
34745 57.4% 
8769 14.5o/o 
60501 100.0% 
5696 38.0% 
7012 45.2% 
2618 16.9% 
15525 100.0% 
1164 50.3% 
0 0.0% 
1150 49.7% 
2314 100.0% 
5806 13.8% 
36210 86.2% 
0 0.0% 
4.5% 
0 2% 
17% 
4.4% 
10.8% 
65% 
11 .1'ft. 
17.7% 
74% 
15 2% 
38'llo 
211.5'k 
2.6% 
11% 
11% 
8.8% 
05% 
0 0'11. 
05% 
1.0'k 
25'11. 
15 9% 
om:. 
0 0.0% 00'1! 
42016 100.0% 18.4% 
6531 
0 
760 
7290 
33454 
0 
2169 
89.6% 
0.0% 
10.4% 
100.0% 
93.9% 
0.0% 
6.1% 
29% 
00% 
03% 
3.2% 
14.7% 
00% 
1.0'Y. 
35623 100.0% 15.6'1. 
10.8% 
17.7% 
28.5% 
6.8% 
1.0% 
18.4% 
3.2% 
15.6% 
100.0°/o 
151 
Sector Ill WRIGHT 
River fringe STI 
Mudflats & Saltmarsh 
Introduced Landuses & 
Grasses 
NaUve Trees & Shrubs 
Introduced Trees 
Housing & lnfraslructure 
BDS 
Wa1eoways 
No Polys : Sum Area 
River fringe STI 
Mudflats & saltmarsh 
Intra Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Wateoways 
No1c: o/1 mlues mund to 
neurest % 
1970 1970 1970 1970 Group Group% 
code freq sum area Grouped arna.t 
of II 1980 1980 
code freq 
1980 
sum 
area 
1980 Groc.p Group % % of all 
Grouped areas 
10 
101 
102 
1 
6 
816 
2228 
487 
codes 
10+1+2 
7537 101+102 
J04.f 15.0% 
8024 39.5% 
codes 
2502 
10 
·1 
2 
4 
3 218 10+1+2 
101 122 
3 .5' 102 10185 101+102 
4 3775 
4+5 0 0.0% 00 5 4+5 
--~3--~1~2--~9~~~1~~3~--~9=26~1~745~.6~%~~4~,~~ ~3~-1~7--~70~3~9 3 
20330 20330 100.0% 8.9"i 23841 
3 1687 7 4646 7 
8 6 9981 7+8 11668 23.3% s 1 8 
5 
12 10734 7+8 
12 10 24087 12 12 22371 
13 11 14387 12+13 38474 76.7% 
50142 100.0% 
169' 13 8 14225 12+13 
14 
15 
16 
17 
3 2791 
2 2589 
2 15126 
50142 
14+15+1 
6+17 
18 6 33795 18 
19 7 15773 19 
70075 
20 ~ 5790 20 
201 
21 2 68 
22 7 3425 21+22 
23 7 1930 
20506 29.3% 
33795 48.2% 
15773 22.5% 
70075 100.0% 
5790 51.6% 
3493 312% 
t2.D' 
9~ 
6.9,.. 
30.~ 
2J 
, . 
14 
15 
16 
17 
18 
19 
3 
4 
9 
20 22 
201 
21 3 
22 6 
23 9 
2687 
13603 
19948 
51976 
14603 14+15+1 
6+17 
18 
21876 19 
72718 
7154 20 
173 
4482 21+22 
3976 
24 23+24 1930 17.2% 0.8 24 7 1892 23+24 
11214 11214 100.0% 4.9' 17678 
25 6 1458 25 1458 50.5% 0.61 25 163 25 
26 ~+29+3 0 0.0% 0.0 26 26+29+3 
0+12~ 0+125-S --~2~8~~2~~17.42~7~~~~~--~1~4~27~~4~9~.5~%~~~~~~. --~~~--~~1~00~4 28 
2885 ~ 100.0% 1.3' 
11 6 4409 11 4409 17.2% 1.9 
31 12 3344 
32 14 17822 31+32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
14 
2 
5 
70 
71+74 
25575 
661 1 
1736 50+51 
64 
3366 
65+66 
11713 
36337 41 
42+45 
43+44 
36337 
175 228271 
20330 
50142 
70075 
11214 
2885 
25575 
11713 
36337 
228271 
21167 82.8% 9.3 
0 0.0% 00 
0 0.0% 00 
25575 100.0% 11.2' 
8347 
0 
3366 
11713 
36337 
0 
0 
71.3% 
0.0% 
28.7% 
100.0% 
100.0% 
0.0% 
0.0% 
3.7 
0.0 
15 
5.1-A 
15 9 
00 
0.0 
36337 100.0% 15.9' 
8.9% 
22.0% 
30.7% 
4.9% 
1.3% 
11.2% 
5.1% 
15.9% 
100.0'4 
11 
31 
32 
70 
71 
74 
64 
65 
41 
42 
43 
44 
45 
7 7186 11 
8 3486 
9 13101 31+32 
2 
2 
70 
71+74 
50+ 51 
432 64 
1279 
65+66 
1711 
35634 41 
42+45 
43+44 
35634 
163 2~498 
23841 
51976 
72718 
17678 
1167 
23773 
1711 
35634 
228498 
2720 11 .4% 
10307 432% 
3n5 15.8% 
7039 29.5% 
23841 100 0% 
15380 29.6% 
36596 70.4% 
51976 100.0% 
50842 699% 
0 0.0% 
21876 30.1% 
72718 100.0% 
7154 40.5% 
4655 ~3% 
5869 33.2% 
17678 100.0% 
163 13.9% 
0 0.0% 
1004 861% 
1167 100.0% 
7186 30.~ 
16587 69.8 ... 
0 00% 
0 00% 
23773 100.0'llo 
0 
432 
1279 
1711 
35634 
0 
0 
0.0% 
25.2% 
748% 
100.0% 
100.0% 
00% 
0.0% 
4.5% 
1.7% 
3.1% 
10.4% 
6.7% 
16.()')(, 
22.7% 
96% 
J1.8% 
3 .1% 
2 ()'il. 
2 .6% 
7.7% 
0.1% 
0.0% 
0411. 
0.5% 
3 1% 
73% 
0.0'11. 
10.4% 
0.0')1, 
0.2% 
0.7% 
15.6% 
00% 
00% 
35634 100 0% 15.8% 
104% 
227% 
31.8% 
7.7% 
0.5% 
10.4% 
07% 
15.6% 
100.D'4 
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Sector Ill WRIGHT 
River fringe ST I 
Mudflats & Saltmarsh 
Introduced Landuses & 
Grasses 
Native Trees & Shrubs 
Introduced Trees 
Housing & Infrastructure 
BDS 
Waterways 
No Polys : Sum Area 
River fringe STI 
Mudflats & saltmarsh 
lntro Landuses & grasses 
Native trees & shrubs 
Introduced trees 
Housing & infrastructure 
BDS 
Waterways 
Nn1e: all mlues ruund 10 
1991 1991 1991 1991 Group Group% ll. of all 2000 2000 
code freq sum area Grouped areas code freq 
codes 
2000 2000 Group Group % • ol all 
sum Grouped areas 
area codes 
10 97 10 
1 13 3253 1 31 1975 
2 2 340 10+1+2 3691 20.1% 1.6 '2 2 142 10+1+2 
101 908 101 9 3494 
102 101 +102 908 4.9% 0 4 102 1686 101+102 
4 9 8091 4 26 5177 
5 1 410 4+5 8501 46.2% 3.7 5 1 111 4+5 
--~3--~48~--~529~7~~3~~--~5~29~7 ~2~8~.8~% ~2~3~--~3~~70~~9~4~12 3 
18397 ### 100.0% 8.1~ 21997 
7 7 7855 10 11603 
8 29 14446 7+8 ### 44.5% 9 II' 8 28 20486 7+8 
12 29 15449 12 5 859 
13 25 12410 12+13 ### 55.5% 12.~ 13 16 5349 12+13 
50159 ### 100.0% 22.0 38297 
14 35 22675 14 34 11453 
15 36 19981 15 45 27078 
16 24 8741 16 24 6148 
17 
18 
19 
20 
201 
21 
22 
23 
24 
25 
26 
8952 14+15+1 
6+17 
18 
19 
80349 
42 2631 20 
7 327 
29 3163 21+22 
8 1492 
20 4284 23+24 
It## 100.0% 26.4% 17 12 
0 0.0% 00 ' 18 
0 0.0% 0.0' 19 2 
### 100.0% 26.4., 
2631 22.1% 
3490 29.3% 
5775 48.5% 
12 20 
201 
21 
15 22 
23 
2.5' 24 
88 
1 
27 
14 
18 
27 
5710 14+15+1 
6+17 
18 
1018 19 
51406 
6696 20 
153 
3504 
3475 21+22 
4623 
7000 23+24+2 
01 
11896 11896 100.0% 5.2% 25451 
7 3597 25 3597 88.6% 1.6 25 3 469 25 
70 26+29+3 70 1.7% 0.0 26 2 366 26+29+3 
--~--~--~~0+~1=2~~--~~--~~--~~~~--------- 0+1~ 
28 394 28 394 9.7% 02 28 28 
11 
31 
32 
70 
71 
74 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
4061 4061 100.0% 1.8'/. 835 
22 8616 11 8616 20.7% 3.8 11 35 3982 11 
9 3101 31 9 7817 
16 10622 31+32 ### 33.0% 60• 32 3 8248 31+32 
70 
5 14760 
2 4440 71+74 
7 
4 
3 
1 
8 
41539 
689 
50+ 51 
1865 64 
2468 
65+66 
5222 
36299 41 
375 42+45 
43+44 
36674 
457 228299 
18397 
50159 
80349 
11896 
4061 
41539 
5222 
36674 
228299 
0 0.0% 0.0 70 
71 
### 46.2% 4' 74 
### 100.0% 18.2% 
889 17.0% 
1865 35.7% 
2468 47.3% 
5222 100.0% 
### 99.0% 
375 1.0% 
0 0.0% 
0.4 
0.8 
11' 
2.3'1!-
15.9 
0.2 
0.0 
### 100.0% 16.1.,. 
8.1% 
22.0% 
26.4% 
5.2% 
1.8% 
18.2% 
2.3% 
16.1% 
100.0'1. 
50 
51 
64 
65 
66 
41 
42 
43 
44 
45 
70 
2 17182 
6 8760 71+74 
2 
1 
8 
6630 
45989 
50+51 
64 
65+66 
6630 
37422 41 
259 42+45 
43+44 
37681 
562 228286 
21997 
38297 
51406 
25451 
835 
45989 
6630 
37681 
228286 
2117 9.6% 
5180 23.5% 
5288 24.0% 
9412 42.8% 
21997 100.0% 
0.9% 
2.3% 
2.3% 
4.1% 
9.6% 
32089 83.8% 14 1% 
6208 16.2% 2. 7% 
38297 100.0% 18.6% 
50388 98.0% 22.1'.4 
0 0.0% 00'11. 
1018 2.0% 0.4'M. 
51406 100.0% 22.5% 
6696 26.3% 
6979 27.4% 
11776 46.3% 
25451 100.0% 
469 56.1% 
366 43.9% 
0 0.0% 
835 100.0% 
3982 8.7% 
16085 34.9% 
0 0.0% 
2.9% 
3.1% 
5.2% 
11 .1% 
0.2% 
02% 
00'~ 
0.414 
1.7 
70"'-
0.0"'-
25943 56.4% 11.4% 
45989 100.0% 20.1% 
0 
0 
6630 
6630 
37422 
259 
~ 0 
0.0% 
0.0% 
100.0% 
100.0% 
99.3% 
0.7% 
0.0% 
00"'-
0.0"'-
2!r.' 
2.9% 
16.4% 
01% 
0.0"'-
37681 100.0% 16.5'.4 
9.6% 
16.8% 
22.5% 
11 .1% 
0.4% 
20.1% 
2.9% 
16.5% 
100.0"1. 
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APPENDIX 3 PERMISSIONS AND ACCESS 
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.. -1 · _:~~; Department of Land Information ~- Government of Western Austra!la 
"',.. 35 Haddrill St 
BAYSWATER WA 6053 
Attn: Susan Hames 
RE: PERMISSION TO USE AERIAL PHOTOGRAPHY 
Dear Susan, 
Licensing & Contract Management 
Service Management Section 
Product & Service Delivery Branch 
Department of Land Information 
PO Box 2222, MIDLAND, 6936 
WESTERN AUSTRALIA 
Telephone (08) 9273 7343144 
Facsimile: (08) 9273 7655 
E-mail: lec@dll.wa.gov.au 
OLI hereby grants you permission to use the DLI product listed below: 
OUR DATA: 
Aerial Photgraphy-
• 1991 WA 2941 (C) Metro Street Directory & Ext. Run 11 Photo 5024 
• 1980WA 1899 Metro Street Directory, Run 9, Photo 5420 
• 1970 20/?nO, Run 9, Photo 5136 
• 1959 WA 5262 Metro Reg. Run 18 Photos 67, 69, 71 
• 1948 Metro Araa, Run 16, Photos 4819,4817, 4815, Run 17, Photos 4090, 4088, 4086 
YOUR PURPOSE: 
For Inclusion In ECU BA Geography (Honours) Thesis, 'A Historical Geography of the Swan River Estuary: The 
Bayswater Foreshore'. 
OUR CONDITIONS: 
• DLI to be acknowledged as the source of the aerial photography and v.rill carry the acknowledgment 
"Reproduced with permission of the Department of land Information, P377.' 
• The licensee v.rill not distribute, sell, licence, hire, let, trade or expose for sale or hire the data to a third 
party. 
• The licensor is not required to Install the data on any equipment or to test whether the data Is capable ol 
being processed on any of the equipment. 
• The licensor is not required to provide any training in the use of the data. 
• No warranties or undertakings, express or implied, statutory or otherwise, as to the condition, quality, 
performance or fitness for the Licensee's purposes are provided v.rith or in relation to the data. 
OUR CHARGE: 
$0.00. 
OUR REFERENCE: 
Permission 377 
Yours slnoerety, 
Hugh English 
NManager 
Service Management Section 
Product and Service Delivery Branch 
Dcpanmcnt of land lnfommtion 
May 1112004 
S :\Product and Service Dclivery\Customer Information\L iccnsit!g\Permissions\2004 \Pennission _ 377 .doc 
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Acronyms and Abbreviations 
AHD Australian Height Datum 
AMRL Above mean river level at Bayswater 
BDS Bassendean Dune System 
BCC City of Bayswater {formerly Bayswater Road Board (BRD) 
BFSA Bays water Foreshore Study Area 
BICM Bayswater Integrated Catchment Management 
BMD Bayswater Main Drain 
BRB Days water Road Board 
CALM Conservation and Land Management 
CMP Comprehensive Management Plan 
DBF dBase File {a digital data format} 
DCE Department of Conservation and Environment 
DEP Department of Environmental Protection 
DEST Department of the Environment, Sport and Territories 
Dl R Department of Industry and Resources 
DLI Department of Land and Industry 
DLS Department of Lands and Surveys 
DO LA Department of Land Administration 
DPI Department of Planning and Infrastructure 
ECU Edith Cowan University 
EIA Environment Impact Assessment 
EPA Environmental Protection Authority 
ESBS Eric Singleton Bird Sanctuary 
ESE Environmental-Social-Economic values: the triple bottom line 
ESRI Environmental Systems Research Institute 
FMP Foreshore Management Plan 
GA Geoscience Australia 
GDA Geocentric Datum of Australia 
01.) \94 Geocentric Datum of Australia 1994 
ICM 
M!P 
MGA 
MRPA 
MRS 
NSCABD 
P&R 
PEl:. 
PWD 
SC-EPP 
SCP 
sos 
SRS:LD 
SRCB 
Gold Estates of Australia 
Integrated Catchment Management 
Ministry for Planning 
Metric Grid of Australia 
Metropolitan Region Planning Authority 
Metropolitan Region Scheme 
National Strategy for Conservation of Australia's Biological Diversity 
Parks and Recreation 
Public Environmentai Review 
Public Works Department 
Swan and Canning Rivers Environment Protection Policy 
Swan Coastal Plain 
'Save Our Swan' media campaign 
Swan River System: landscape Description 
Swan River Conservation Board 
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SR T Swan River Trust 
TPC Town Planning Commission. 
W APC Western Australia P1annin;:: Commission 
WRC Water and Rivers Commission 
Specific to vegetation groups: 
HI Human impact group 
NV Native vegetation group 
Rflats River flats group 
Rfringe River fringe group 
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